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IV TO IMPROVE YOUR 
COMMODORE IN 3 STAGES 




GO! with the 64 MULTI MODEM - the only plug-in, 
multi-standard modem in Britain for your 
Commodore 64 or 1 28. 
The amazing 64 MULTI MODEM gives your 
Commodore much much more than any other 
modem, and at an incredibly low price. 

Datacornrns for your Commodore have never been so EASY, The 
64 MULTIMODEM does it all for you. With autodial and 
auto answer p 64 MULTIMODEM is software controlled and menu 
driven. Just plug in to /our Commodore's cartridge port and the 
phone line, and switch an! 

Datacomms for your Commodore have never been so TOTAL 
64 MULTIMODEM gives CCITT standard speeds of 3 00/ 3 00bps, 
1 200 / 75 bps and 75/ 1 200bps PLUS 300bps on the BELL standard, 
for really wo rid- wide communications. This speed range means 
access to a huge number of databases like Prestel and Mkronet, 
and e-mail, user-user communications, even telex — and of 
course bulletin boards (64 MULTI MODEM'S software lets you set 
up your OWN. too!). 

So, to improve your Commodore's dataeomms power, 
fill in the coupon today, It's as easy as I -2-3 ! 



"At the price, the £4 Muf Umodem offer* tfKwie than any 
previously avoi/abJe Commodore Modem . . . ft ivifl 
undoubtedly rank high, if not tap of ony $ttf mptcung 
Commmfore user's shopping list." 

Ktn MeMgtwn. CnmnnodDn: User 
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Please rush me .....64 Mulcimodem(s) 

@£l IftJS (inc VAT & UK delivery) 
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Spaced Out 



AN UNHOLY ALLIANCE BETWEEN 
Hewson and Llarnasoft, has resulted in 
the release of Iridis Alpha biffed as a 
shoot-em-up with an intellectual twist. 

John Gilby ship has to contend with 
thousands of Lkker Liners, Zebedee 
Zonkers, BubbSe Blasters and Gggcr 
Cruisers. 

The intellectual bit occurs when you 
progress to fighti ng on two planets at the 
same time, It's just been released and 
costs £8.95 on cassette and £12.95 on 



Still in Space, Gremlin has released 
Project Nova for the C-WPlus/4, It's a 
space combat simulation in which you 
have the opportunity to be a space pilot. 

There are 12 stages through which to 
progress, starting at novice and burl ding 
up to the much coveted legendary 
status. 

Star Trek has now been a cult TV 
series for 20 years and the official 
computer version will be launched in 
late September by Beyond. Francis Lee 
of Beyond said: "We are very proud to 
be playing such an important part in this 
major happening, and we have no doubt 
that the Star Trek project will be the 
most significant licensing deal signed 
this year." 
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STATEMENTS 



Touch line 

Hewson: Hew&on House, 56B Milton 
Trading Estate, Milton, Abingdon, Oxon 
OX14 4RX, 0235 832939. 
Gremlin: Alpha House, 10 Carver Street, 
Sheffieid SI 4FS. 0742 753423. 
Beyond: Wellington House, Upper St 
Martins Lane, London WC2H 9DL. 01 379 
5682, 



Show Calendar 

The PCW Show 1986 opens its doors to 
the public on 5 September and 
according to advance publicily it will be 
the biggest and best yet. 

Among she companies exhibiting 
wi\\ be US Cold., Firebird, Domark r Blue 
Ribbon Software, Cheetah. Elite and 
Mirrorsoft. New products include titles 
such as Express Raider, Gauntlet, 
Breakthru, Infiltrator and Trivial Pursuit, 
The show will have a similar format to 
last year. The business and professional 
section can be found In Olyrnpia II 
whilst the computing and leisure style 
stands are situated in the National Hall. 

As a special attraction in the main 
hall, there w\\\ be Chartbusters - a g*ant 
video display of the year s best-selling 
games. 



Tickets are available in advance for 
£2, Se Touchline for the address. 

The show closes on 7 September. 

H:ll or 'he subject ol shows, have 
you any social engagements for January 
and February 1987? If not then you may 
like to keep 21-24 January free for the 
Third High Technology and Equipment 
in Education Exhibition and 17-20 
February for the Which? Computer 
Show. 

The THTEE is organised by EiMAP 
Exhibitions and divides into five main 
themes: Training and employment, 
policy and planning, management and 
technology, teaching and technology 
and technology and special needs. 

The Which? Computer Show, 
although attendees have become more 



computer literate of late, still maintains a 
reputation as one of the best places for 
beginners to start. The show has 
changed from its usual January dates in 
order to distance itself slightly from the 
Christmas and New Year hysteria which 
characteristically hits the industry and 
overshadows January events. 



Touchline 

PCW Show: Montbuik! Ltd 3 11 
Manchester Square, London W1W SAB, 
01 4S6 1951- 

THTEE Exhibition" EMAP International 
Exhibitions Ltd, Abbots Court, 34 
Farringdon Lane, London EC1R 3AU. 
The Which? Computer show: Cahner* 
Exhibitions, Chatsworth House, 59 
London Road, Twickenham TW1 35Z. 01 
691 5051. 




int Outs 



For those of you who will never manage 
to f i nd the money to buy a laser pri titer, 
Micro lease has brought new hope into 
your lives, For a paltry £70 per week you 
can hire a Canon LHF-fl User Beam 
Printer, 

The Canon Laser printer provides 
quiet crystal clear printing at a very fast 
speed and is compatible with most 
computer systems via the RS-232 
interface. 

The Canon Laser printer provides 
quiet, crystal clear printing at a very fast 
speed and is compatible with most 
computer systems via the RS-232 
interfacen 

If you're shopping around to buy a 
printer then Datamyte Computer 
Supplies has some new additions to its 
range. There are three Silver Reed Daisy 
Wheel printers now available; the EXP 
200 at £267, the EXP 600 for £540 and at 
the top end of the range rs the EXP800 at 
1799, 

There are also new dot matrix 
printers from Panason ic; the KX-P1G92 at 
£395. The KX-P1592 at £495 and the KX- 
P1595 at £695, 



According to Euromax, there is a 
need for much better quality joysticks 
due to the increase in "fast action" 
games. Euromax told Your Commodore 
"We have taken the opportunity to 
advance designs to achieve the absolute 
best in terms of accuracy, responsive- 
ness, sensitivity and reliability 1 ', 

The Elite (£15.95) is now available as is 
the new version of the competition Pro 
(Micro Pro at £16 95), The Arcade and 
Elite Plus (both at £17.95) will be in the 
shops soon. 

The* 1571 disk drive has come in for a 
lot of criticism because of its diabolical 
slowness. Firstlrne software has come to 
the aid of frustrated Commodore 
owners with the Enhancer 2000 disk 
drive. Claims for the Enhancer include: 
Commodore compatabiliry, super high 
speed, one year warrantynucceptional 
durability, double density 35 track. 
The Enhancer 200 costs £137 including 
VAT and p&p. 




Euromax is set to expand its range of 
Arcade and arcade turbo joysticks with 
three new models and a revised and 
improved version of the Competition 
Pro - now to be called the Euromax 
Micro Pro, 



Touchline 

Micro Lease: Forbes House, White friars 
Lane. Tudor Road, Harrow, Middx HA3 
5SS. 01 42? 8822. 

Datamyte: 52 Dery Street, Leek Stafford- 
shire 5T13 SAj. 0538 383383. 
Etiromaif: Pinfold Lane r Bridlington, 
North Humberside YOl6 5XR . 
0262601006, 

Firstlrne: R E. Ltd, 206 Great North Road, 
Eaton Socon, St NeoB, Cambs PE19 3EF . 
0460 213 969. 




Gold Standards 

The list of US Gold Autumn releases is 
incredibly long, here's the list: For the 
C64 there is Master of the Universe, 
infiltrator, Hot Wheels, Wrestling, 
Movie Monster, Super Cycle, World 
Games, Xevious, Express Raider, 
Breakthru and Gauntlet The C-16 is 
amply catered for with Winter Games 
and Summer Games. 



Touchline 

US Goid: Units 2/3 Holford Way, 
Holford, Birmingham E6 7 AX. 021 356 
3388. 







That Sporting Life 



An co has recently released another C- 
16/Plus/4 game, signifying continuing 
support for Ehese two computers, The 
new game is Winter Events and can be 
played by up to four players. There are 
six different events; biathlon, ski jump, 
bob sled, speed skating, slalom, 
downhill, 

Winter Events cost £7.95. 

Remember Graham Gooch Test 
Cricket from Audiogenic? If you don't 
then it's about to hit the streets again, if 
you do then you may be interested in an 
updated version. 

Audiogenic's Heny Smithson said: 
"We aim to make Graham Gooch's Test 
Cricket into another hardy perennial of 
the software market by means of 
conversions and continuous 
improvement." 

Alterations to the 64 version include 
changing the built in squads of England 
and Australian players and their 
averages to reflect the 1985 test series, 

The cassette vesion costs £9,95 and 
the disk version h £11.95, 

Met bourne House has now released 
a follow up to the immensely successful 
Way of the Exploding Fist, The new 
game, entitled Fist II: The Legend 
Continues rs another martial arts game 
in which you use your skills to conquer 
the powers of darkness in the land. Your 
aim h to reach the volcano fortress of the 
evil warlord and dispose of him, 
According to Melbourne house ir r .,a 
new breed of computer game as born JJ . 
It's on cassette and costs £9.95. 



Touchline 

Aneo; 35 West Hill, Dartford, Kent: DAI 
2£L. 0332 92513. 

Audiogenic; 39 SuEtom Industrial Park, 
London Road, Reading, Berks RG1 6AZ. 
0734 664646. 

Melbourne Home: 60 High Street, 
Hampton Wick, Kingston-upo n - 
Thames, Surrey KT1 4DS, 01 943 3911. 



Generally Speaking 

If you're a bft short of cash and feel that 
you need a new computer then maybe 
Afiolasoft Fs about to come to your aid. 
The Great Ariolasoft Spot the Screen 
Shot Challenge has recently been 
launched. 

Every Arioiasoft game which you buy 
will contain a mystery screen shot and in 
order to win a fantastic prize you must 
name the game featured in the shot. 

If you get your answer right then you 
couEd win a free game., a badge or 
money-off tokens. From there your 
entry will go into a prize draw (it's 
eligible even if you guessed the wrong 
game) and the grand prize is a 
computer. 

You Can choose from cither a C12B,a 
Spectrum 128, and Amstrad 6128 or an 
Atari 130XE. 

Anyone out there with a pirate copy 
of Word Sta^ beware! The MicroPro 
Word Star amnesty has now come to Lin 
end after 750 disks had been returned 
for legitimisation. 

Robin Oliver, Micropro's MD said; 
"Just for the record, I would like to 
repeat what we said at the time of the 
announcement of the amnesty, that we 
will not prosecute any of those people, 
neither will we disclose their names to 
anyone/" 1 He added: "The amnesty is 
now over, and we will take a severe view 
of software pirates that come to our 
notice, since we feel that we have been 
more than so far." 

Still on the subject of crime, there's a 
new home burglar alarm system which 
may save you losing you precious 
Commodore computer. 

Aulolarm, from Raceamble, is a new 
home and commercial security system 
which can be installed by the user with 
the aid of just a screwdriver. 



The Autolarm controller forms the 
heart of the system, it has a powerful 
internal siren (battery powered) and a 
key switch with over 2000 different keys. 

The controller can be used alone to 
warn if your computer is unplugged or 
the mains lead cut. The controller costs 
£45 and a whole system can be bought 
for less than £200- 

Citizen Europe, makers of printers, 
have been going round doing their bit 
for education in this country. The 
company recently donated 20 printers to 
the local education authority for use in 
schools in the Uxbridge area, Miora 
Kizawa, MD of the company, the mayor 
of Hillingdon recently attended a 
ceremony to had over the printers, 
accompanied by members of Creenway 
Secondary School. 

_ 

Touchline 

Anolasoft: 68 Long Acre, Co vent 
Garden, London WC2E 9JH. 01 836 3411. 
Micropw: Hay garth House, 28-31 High 
Street, Wimbledon Village, London 
5W19 5BY. 

ftaceambte: 5 Larkstone Crescent. 
Mfracombe, Devon F.X34 9PJ. 0271 62801. 



NEXT ISSUE, YOUR COMMODORE 
will have a bright new look. A look that 
will be more in tune with the country's 
most discerning computer owners. Yes, 
we mean you I 

Over the past month or so, 
completed readers survey forms have 
been flooding into our office. We're 
very flattered to find that, by and large, 
you think we've got it a hoi Jt right. Of 
course there'll be a few minor adjust- 
ments here and there, bu t you'll still find 
alE your favourite features. 

You'lt also find something else too! 
Because next issue, to mark our sophist- 
icated new look, well be giving away a 
FREE cassette packed with software to 
suit every taste, to run on a C64 {or CI 28 
in C64 mode), 

Firstly, there'll be an exclusive game 
written by Tony Crowther, one of the 
UK's top games writers. Called R1-D1 t 
the game puts you in control of a robot 
clroid which you have to try to guide out 
of an enemy complex. Needless to say, 
there are lots of enemy droids trying to 
stop you from doing just that! As you'd 
expect from a Crowther game, the 
action is fast and furious and the sound 
track superb! 

The second program is a Basic Exten- 
sion. Anyone who's programmed on the 
C64 will have craved the sophisticated 
toolkit commands as found on some 
rival micros. You know what we mean: 
RENUMBER, to help tidy up programs; 
AUTO, to relieve you of the bind of 
typing line numbers yourself; and 
TRACE, to help you find out why your 
latest masterpiece just crashed. The 
Your Commodore Basic Extension will 
have these and more - in fact no fewer 
than 27 new commands to make 
program design and development so 
much easier. 

Finally, those of you with disk drives 
should not be without the Your Com- 
modore Disk Utifily, It will give you a 
wide range of powerful commands to 
aid your disk usage. You will be able to 
change Headers and JDs on all disks, 
change the LOAD address of any 
programs, even protect your disk from 
prying eyes, plus lots more. 

So don't miss the November 1986 
issue of Your Commodore, Cancel that 
holiday, forget the new car - picket your 
newsagent instead! 
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FOR SOME TIME THERE WAS A 
definite gap in the flow of new 
adventure games for the C64. This error 
on the part of those who control our 
spare time entertainment seems to have 
been rectified to such an extent that 
there now appear s to be almost a glut of 
releases to attract our attention. 

There have been several re-releases 
of programs originally for other 
computers and a fair number of brand 
new tides from well known software 
houses. Mastertronic has done it again 
with (he 64 version of an Old Spectrum 
game called KwitiHa - at £1.99 this has 
got to be worth buying. Bo rot/ uf thv 
Rings from CRL was also a Spectrum 
winner and has at last appeared for the 
64, 

Doomdark's Revenge - another 
Spectrum chartbuster - a game of 
adventure/strategy par excellence from 
Beyond, look* all set lo keep many a 64 
user tied to the keyboard for weeks of 
fantastic derring-do! Most of the better 
games today appear as conversions for 
several computers almost at the same 
lime and rt is good to see that several 
software houses are prepared to 
persevere with conversions of 
yes fen J ay'* winners. 

New releases include Borrowed 
Time from Activision r Pilgrim and The 
Very Big Cave Adventure from CRL, 
Mystery Voyage from Colleen - 
newcomers to the adventure scene - t he 
fabulous Uftrma IV from US Cold, and of 
course Level Nine's lastest, The Price of 

The Price is Right 

Could this be Level Nine's best yet? The 
Price of Msgik is a sequel to fieri Moon, 
their award winning game of 1995, the 
action nearly all lakes place within the 
confines of The House of the Red Moon 



and the crya of the game is your search 
to find and defeat the evil sorcerer 
Mygtar. 

There are no pure treasures to find 
and no score is given, although SCORE is 
recognised and will elicil a report on 
your present sanity and apparent age! 
The aim of the game is lo learn (and find 
a use for) some 19 odd spelh that will 
finally enable you to neutralise the 
powers of the wicked Myglar. 

Level Nines fast game was The Worm 
in PariiJue and this sel a new standard 
for adventures in this country. A 
vocabulary of over 1000 words, a parser 
that makes sense of complex sentences 
and an operating system that permits the 
typing in of commands even whilst 
pictures are being druwn on I he screen 
(multi-tasking). 



I 




The Price of Mugik all I his and 
more, Et also incorporates RAM SAVE 
and RAM RESTORE which enables the 
player lo rapidly 'save 7 and subsequently 
restore" the game position to/from a 
seel ion of t he compuler's memory, A 



very useful facility if you anticipate a 
dangerous move or decision ahead! The 
RAM SAVEcf position is losl when you 
switch off l he computer and is not 
recorded if you perform a tape SAVE. 

Another Level Nine first sees the light 
of day in this program - the command 
OOPS, This is nol so dissimilar to RAM 
SAVE as it enables you to return to your 
hht previous location. Very useful if 
there are a number of chests to open 
and some of I hern esplodc and reduce 
yor stamina (fill points). OOPS and it 
never happened! 

Your stamina is fairly important, as 
there are several unpleasant crealpres 
that will not let you past without a fight, 
A weapon and some form of armour are 
useful finds before you get too involved! 
Magik may aiso help and bear in mind 
that simple killing in such an 
cnvironmenl might release your 
opponent's ghosts - who may not be all 
that friendly to you in the future? 

Some creatures maybe controlled by 
you, Needless to say, Magik will be a 
definite plus for this. Learning lo use 
each of ihe 16 spells requires knowledge 
of both the type name of the spell -ZAP, 
FLY, HYP etc. and l he objeel that will 
enable you to d focus ? your powers to 
perform thai particular MagiL Clues 
found along the way will supply the type 
name and trying to CAST XXX wil! tell 
you what else is needed to make that 
spell work. 

I his is also the first adventure game 
to be protected against piracy by using 
the Lcnslok system, f his requires a 
plaMfc prismatic lens arrangement 
(supplied with each ga me) s that converts 
what appears on the screen as a graphic 
jumble into a readable I wo letter code. 
This < ode is entered and if you lusve it 
correct., then (he program continues. If 
nol then you have lo try again until you 
get it righi. 

At lea si in The Price of Magik" , you 
gel a second, third, fourth (and on) 
chance to get ihe L.enslok code right. 
Some programs using Lenslok NEW the 
program if you do not gel the code 
right! Upper case characiers seem ro be 
fairly easy to identify but I found lhat the 
lower case characters "Very difficult to 
read. Just take care, read the 
instructions, get the lens the right way 
up and all should be well. 

This adventure is probably the best 
yet from Level Nine, the graphics, are 
drawn quickly and the text is up ro the 
usual high standard The idea of finding 
spells rather than a series of treasures is 
clever and keeps the mind sharp 
throughout AFthough most of the clues 
and necessary items to make the spells 
work are perfectly logical Level Nine's 
own brand of humour is never far away, 

Even if you feel you are coping 
reasonably well, never forget that Level 
Nine will provide comprehensive clue 
sheets on receipt of a stamped 
addressed envelope and the hi ni 
request form that comes with every 
game. 




Adventure 



These due sheets are by far and away 
the best I have ever seen. They consist of 
hundreds of numbered references of 
which I wo actions arc lists ol ohjc^t 
and places. Look up an object or place 
and you will he directed to additional 
numbered reference* thai will provide a 
hint together wit h additional 
references. 

All the answers are jumbled up, so 
that looking up one clue will not draw 
your eyes to answers you do not wish to 
see. Even if you warn to choal heavily, 
the clues wfll only point you in ihe righi 
direction and NOT give you a definitive 
answer to the entire j^tmr. Brilliant! 

There are often a number of red 
herring* within these clues. You may 
spot a Three Headed Minotaur 
mentioned next to the Trumpet you are 
looking up; but there is no guaraniee 
that such a creakire is actually part of the 
game! I wish othei soflware houses 
could learn just how sensible such a 
sysiem of seff help clue sheets can be r 

The only sadness I feci in seeing a 
new adventure from Level Nine is that 
this means we have to wail ai least three 
or four months before we see the next 
one! 

Lost At Sea 

Colleen is a relatively new software 
house, based in Wales and not across the 
Irish Sea as the name would lead you to 
expect. Having produced an interesting 
and instructive music disk for the C64 
that includes a guitar iutor, SfD chip 
tu(or r drum machine and a music 
creator^ it is not surprising that the Mi -J 
adventure prn^iam from ihss company 
features sound rather than graphics. 

Mystery Voyage is available on both 
tape and disk and is a three pari 
adventure requiring codes learnt in one 
part to continue to ihe nexL I fir ship in 
which you are travelling founders in 
rough seas leaving you alone on a 
rickety rafi admidst a number of small 
islands. Can you survive long enough to 
escape alive? 

First you must find a series of 
treasures to appease a sea monster who 
blocks your paih to freedom. This is no 
easy task- as to add lo your troubles, you 
have no food or drink., withoul which 
you will surely perish. 

The location desdptions are detailed 
and set the scene well, with the 
occasional sound effects adding to the 
mind's impression of the places visited. 
The puzzles are in the fairly classic 
mould, with certain locations not 
accessible until the right objects/actions 
have been located /performed. 

There are a number of clues that will 
put you on the right path and the 
puzzles, while not particularly difficult, 
an nil be solved in t he right sequence - or 
you will die of hunger orthrrst. Mapping 
is important and read the descriptions 
carefully to drstmguish the difference 
between certain watery locations' 



Ihe command purser h of a simple 
nature, generally reacting to a stra^hi 
verb/noun input. There is very little 
infraction with the creatures you meet 
although talking to some of them is 
important, txamining objects is vital to 
the game but only a few give mm h in the 
way additional information. 

This may be a good game for novice 
adventurers, as I he lessons learnt here 
will stand them m good stead when they 
come to tackle a more devious plot in 
the fuiure. There are plenty of locations 
to visil and map ri^hl from the start and 
frequent use of the SAVE facility is to be 
recommended - preferably just after 
you have been fed and watered! 

The sound effects may be switched 
off r which is probably a good thing. 
After the first few hearings they become 
a nuisance, purely because they have 
been programmed m direct mode and 
you have to wait for ihem lo finish 
before you can type in any new 
commands, Future programs from 
Colleen will probably have these effects 
in background mode u>i r Ik i 
interrupts, allowing a multi tasking 
similar lo that used by Level Nine's 
graphics, 

It is good to see a new software house 
producing adventure panics and 
although this one will not reach ihe top 
of the charts, the game is sound (!) and 
hopefully wifl be the first of many. 

Neo Classic 



As we are often i filing you, THE classic 
adventure is thai of rhe colossal caves 




from way back then, written by Messrs 
Oowiher and Woods. There have been 
a number of reincarnations of ihis game 
for the C64 r some better than others, We 
now have yet anoiher version /this time 
from the fertile minds of St Brides and 
distributed by CRL 



The Very Big Caw Adventure is 
disli nelly different.. 

Your guide and mentor around the 
caves is none olher than Trixie Trinran, 
kitted out as usual in boater, blue 
gymslip and black stockings. Judging by 
the mud around, she is also wearing her 
wellies! Anyone who has played one of 
the serious versions jusl has to get this 
one, 

It is written using I ho Quitt, 
Illustrator and The Patch, afl from Gilsoft 
and shows just whan sort of professional 
p r od u ct s t h esc a d v e n 1 u r e wr r ting 
utilities can create. The graphics are 
good, appear quickly and ihe 
descriptions full and highly amusing. 
The whole adventure is completely 
recognisable as a CoJossai Caves 
derivation but the entire game is full of 
minor alterations that make it a joy to 
play. 

For those that have enjoyed these 
caves before, there will be many 
surprises! Trixle and her friends have 
been there before you, and havealiered 
many of the py z zle$ - rotten little devils 
There are some of the original treasures 
remaining but you may also ffnd such 
gems as the odd Chippendaie table to 
pick up as well. 

For those I hat are new to the caves 
just lean back and enjoy a zany treasure 
hunl with an amusing guide. The game is 
well put together and has all the latest 
add-ons that come with Grfsoft's Patch, 
most useful of these is the RAM SAVE, 
This is very rapid and will save using up 
loo much of your lamp's fuel whilst you 
are trying to sort out how to caich that 
dratted bird! 

The program has a fasl loader and 
because of its size, the game is played in 
two parts, but you must SAVE your 
position either to tape or disk before 
leaving the first spot. This will ensure 
that you have all the treasure and any 
vital objects you need to carry through 
to the second par!, The second part has 
strong overtones of Alice in 
Wonderland, complete with tardy, 
chattering rabbit. 

Throughout the adventure beware 
of words | hat have a double meaning- 
Where a word may be understood in 
more than one way ex peel the leu-si 
likely interpretation. The vocabu la ro- 
unders tood rn each haft" is not extensive 
neither does the program understand 
complex input commands. For all that, 
there is a feeling of depth lo ihe game 
wiih plenty of items to examine and a 
good range of responses. 

One of the 'magic words' from the 
original cave adventurers was Pt,UGH, 
transporting you from one location to 
another. Type this in here and you will 
get a 'plug 1 for Si Brides next game. I can 
hardly wait ! 

Find The Lady 

One type of now standard adventure is 
based on the deteciive story. There have 



Danger in the First Degree..- 
An Illustrated Text Adventure 



Hi 



been several published, ranging from 
Infocom/s Deadline through 
Melbourne Houses'* fiber lock and in a 
way including Activision h s Mindshadow* 
The latter just barely creeps in, although 
in the strictest sense it is not quite a 
detective game as rhe solution is quite 
tightly defined - providing you have 
solved the puzzles in the right order. 

Activision has now released a top of 
the range detective game - Borrowed 
Time. This is a disk based program for 
the C64/128and if this genre is your kind 
of thing - buy it. You play ihe part of 
private eye Sam Harlow and initially you 
do not know what problem you have to 
solve! You start in your office, jusi two 
rooms ; one for you and one for your girl 
Friday, iris Spencer, 

There are plenty of hints suggesting 
thai someone is looking for you and a 
very brief pbonecall where a voice gasps 
out: "Sam, they want you dead, . You 
must not only stay alive but find out what 
is the root of all these problems and 
solve the mystery, 

Borrowed Time is unusual in offering 
the facility of etl her using they keyboard 
in the usual way or a joystick, The screen 
is divided into four parts. One, just over 
a quarter, displays a good graphic 
picture at the present scene. Beneath 
this is the text window, used for your 
input commands and the computer's 
responses. 

On the righi of the screen is a list of 
verbs /nouns accessed by a pointer (with 
the joystick) and above this, pictorial 
icons of objects held r together wtih a 



compass rose for joystick directions. 

1 found the use of a joystick 
completely superfluous, as many of the 
words I wished to enter were not on the 
limited list displayed. It was also easier to 
enter the single letter E\ to travel east, 
than to position the pointer over the 
co rrect part of the compass. Perhaps I 'm 
old fashioned and you will think 
otherwise. 

The graphics are very good, clear and 
readily understood. Good use of sprites 
give many of the screens the quality of 
moving pictures - washing blows on the 
line, heads move in the crowd and faces 
grimace under gags. They may be turned 
off, bur often show something that will 
trigger an important action, so arc best 
left on! 

The text often over- runs the text 
window and RETURN has to be pressed 
to display the rest of the message. For 
this reason alone, I would rather have 
access to ths entire message rather lhan 
the option of limited joystick commands 
(which takes up the additional space). 

Starting in his office, Sam Harlow can 
look at his files about his last few cases 
and generally explore his two rooms - 
Iris is out at the moment. On leaving the 
office, he is attacked by two gunmen 
and stands a very good {fiance of being 
shot dead! 

Fortunately she game starts again 
very quickly and you can try again, there 
is also a QUICKS AVE option that will 
enable you to skip over the first few 
moves thai you feel must be taken 
before his hasty demise. His actions are 



severely limited within the first five 
k>calions and perhaps I am just not cut 
out to be a detective but it took me the 
best part of two hours before I could 
break the pattern of being killed within 
only a few moves from the start! 

In case you have the same 
experience, the answer to this problem 
is MPDL UIF EPP5 at location number 
five. This will give you time to do what I 
was trying to do for the best part of those 
two hours! Believe me, there are plenty 
of further opportunities of getting killed 
but ai least you can have the chance to 
wander around the city and learn 
something before it happens! 

The input command parser is quite 
intelligent but for the most part a 
straight verb/noun input will be quite 
sufficient, with the program cleverly 
interpreting what you hove in mind and 
acting very much as your co-pilot. Text 
descriptions and responses are detailed 
and explain a greas deal as you proceed, 
keeping the pressure going all the time. 

There is the option for nine SAVE 
GAME positions (accessible via function 
key 1). use them. Mapping is also 
important, as there is always the 
possibility of sudden death around the 
corner and you will not have time to 
backtrack all thai often to check your 
psoition, Keep a notebook handy to 
make notes of car /house numbers etc. 
for the same reason. 

Many of the people mentioned in 
the case files in your office will (urn up 
during your investigations - again, a few 
notes will help refresh your memory, I'm 
not sure whether it will be important, 
but do remember that (his is an 
American program, so watch your 
language! What we wouid call blinds^ 
they call shades; a cheque is a check and 
so on. Most important objects are shown 
in text on the screen so you can check 
the spelling. 

A fascinating type of adventure with 
both good graphics and good text and 
most rrnporlanl. of all a riveting story 
line. For all that I prefer my trusty sword 
to Sam's finely crafted gun, thh is some 
program, 

Exodus Plus 

As you will have seen in our special 
feature in the June issue, t 'Himn IV !^ n 
ow avaflable, certainly as an American 
impon ai £49but also should be out in its 
British form from US Gofd at 
considerably less. If you tike wielding a 
sword in fantastic lands with a quest to 
keep you going for weeks - look it out, 
its worth getting a disk drive specially lo 
play it! 

Exodus; Ultima If I has been out for 
some lime now and is well worth 
searching for, I've even seen it on offer 
for as little as £3.95 (bankrupt stock), tf 
you have had trouble solving this one, 
you rnij^ht try giving my friend 'Dart, the 
mighty finder of marks and cards' a buzz 
on 0442 832593, If he can remember that 
far back - pre Ultima IV- he may beable 
to give you a useful tip or Jwo! 




DIMENSION 

computers Ltd. 



27/29 High Street 
Leicester LE1 4FP 
Tel: (0533) 57479 




THE MIDLAND'S LARGEST HOME COMPUTER STORE 



SOFTWARE 



DBASE 1 1 OFFER 

Ashton Tale D Base II cbm 1 28 database wtth 
FREE 'How To Run Your Business with D Base If 
plus 'Understartcimg D Base IF" books 

worth E2£ 85 £119.00 

V*ZA 

VizaslarXLG 64 

VizastarXLS 123 

VizawriteClassrc 128 

ANAGRAM 

Purchase Ledger 64 ,, 

Sales Ledger 64 

Stock Control 64 

Cashbook 64 



Package), Di$c , 

Easy script (Word 

Processor), Disc... 

EasyspelL Spellchecker, 

Disc , 

Simons Basic Extension. 



JZfeStr £17.95 



€79-95 
£3ft£S~ C79.95 



X^eO E49.95 
^Jfrfllf £49.35 



MICRO SIMPLEX 

Accounts 64 

PRECISION 

Superscript $4 , 

Superbase 64/ -4 

Superscript 64 & 

Superbase 64 , 

Superscript 128 

Superbase 128 

Superscript 1 28 & 
Superbase 1 

COMMODORE 

Future Finance ('Planning 



£49.95 
£WS5 £59.95 

XlGe^T" £99.95 
IB** £74.95 
^£93*9^ £74.95 

UMT E134.95 



Commodore 64 

Pf ogrammers' Reference 

Guide . 

LOGO + PILOT 

2 Educatio nal Languages, 

Disc... 

Easyfile Database, Disc 

Introduction to Basic- 
Pans 1 & 2, Tape 

AUDIOGENIC 

Swift Spread $h&et 128. Disc 
Wordcraft 40 (Word 

Processor), Cartridge 

Magpie (Database), 
Cartridge fi Disc 

HAN DIC 

Diary, Cartridge 

PRACTICOflP 

Inventory (Stock Contro 1 ! 

Package). Disc 

PractfcCalc ll — Advanced 
Spreadsheet with 
Database/Word Processing 





1 24,95 




£1 9-95 




£12,95 


jam* 


t750 




£14.95 




£17 95 




£9 95 




£24.95 




£17.95 




£17.95 




£9.95 



i3fc95- £14.95 



faciiftie$ h Disc 

Fracticalc (Spreadsheet), 
Tape ,. ^CBD 9B f 

MICRO C LEAK 123 

Accounts Package with Spreadsheet, 

Database and Word Processor. 

Purchase Ledger'..., 

Sales Ledger* 

"OFFER PRICE - IF PURCHASED 
WIT H AC C O U AJ 1 S PACKAGE 

TIME WORKS 12a 

Word wriler Word Processor 

Data Manager Database 

Swiftcalc Spreadsheet 

Sideways Spreadsheet 

Print Utility 

SUPERIOR 

Speech Software, Tape 

Speech Software, Disc 

CBM PLUS 4 COMPANIES PACK 

Including Purchase Ledger Safes 
Ledger Accounts and Stock Control. . . . 

fi DISC ADVENTU REGAMES PACK. 
64/128 

Exodus, Suspended, Starcross, 
ZorM r ZorklkZorklll 

4 CARTRIDGE GAMES PACK, 64/128 

Avenger, Star Raider, Star Post, 
Raider Rat Race 



£49.95 
£9.95 



£ 9$. 95 
£99.95 
£99.95 

£69-95 

£57.50 
£57.50 
£57.50 

£34,50 

£995 
£11.95 



£24.95 



£19.95 



£14. &5 



COMMODORE PRINTER OFFERS 

MPS 801 Dot Matrix Printer 

MPS 803 Dot Matrix Printer wtih Tractor Feed 

DPS 1120 Daisywheet Printer 

Including FREE Easyscript Word Processor and Easyspell 

PRINTER RIBBON OFFER 

MPS 801 . 802 Ribbons 

MPS 803+1000 Ribbons 

DPS 1101 M.S. Rfbbons.... 

BUY A AND GET ONE FREE! 

PERIPHERALS 

MS 2000 MOUSE PACKAGE 

Mouse, Cheese Graphics and Desktop Utility Software 
(Disc&Tape) 

NEOS 64/1 29 MOUSE 

Wilh Cheese Software (Tape) 

DESKTOP Mo ute UTiky Sort ware ,„ 

THE ARTIST * 

Highly advanced Mouse/ Joystick Art/Graphics Package 

{Disc or Cassette).. 

POWER CARTRIDGE 

Tape-lo-Disc and Utilities Cartridge 

Commodore CSN Data Recorder ... 

Commodore MPS BC3 Tr&ctor Feed Unit , 

New Commodore 64/ MB Modem 
FCC CENTRONICS fNTERFACE 

With Commodore Graphics and 8K Buffer 

II us i c Maker 1 28 Keyboard & Software 
8 Channel Synthesiser pack 

With full-si-ze keyboard and software 

Comd mm Dig it&l Drum Synthesiser 

Guickdisc +1541 fast load/ulility cartridge. . , , ... . 

Sox 10 Commodore Compatib le Diaos , 

Gurrah Speech 64 



£129.95 
£169-95 
£229.9$ 

checker. 

£5.95 
£4.95 



£64.95 

£44.95 
£1850 

£29.95 

£39.95 
£29,95 
£24.95 
£79.96 

£64.95 
E249S 

£149.95 
£29.95 
£19.95 
€10,95 
£19.95 



SCOOP PURCHASE - FEW ONLV 




CBM MPS 802/1 526 Dot Matrix Printer 




1 00 ops Bi- Directional — High Quality Print 




CBM 1 520 4 Colour Printer/Plotter 




AMIGA wi Eh software package 


£1599.95 


STAR NL10C NLG PRINTER 




fully Commodore compatible 


£253.00 


Commodore 1571 Double-sided Drive 


► , £259.95 


Commodore 1901 Colour Monitor * 


E2H9.95 


64/1 28 Green Screen Monitor 


£79,95 


Commodore 1541 Disc Drive 


£164,95 


Commodore 1 28D 


p 1 1 ■ 1 1 ■ 1 1 £. ^5 Si ■ !^ 


Commodore 128 Compendium < 


- E28S95 


Commodore MPS 1 0DD CBMj'Centranics Printer . . 


£274.95 


Citizen 5&0P 2-colour Dot Matrix Printer 




Fully Commodore compatible , Tr . 


i i i r i i b j i £ 4*^^ i 9 5 



STOP PRESS - CAD MASTER NOW AVAFLABLE FOR THE 
COMMODORE PLUS 4/C16 



£19.95 



PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME 

ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY 
ALL PRIC ES 1 NC LUDE VAT. 



TROJAN CAD MASTER LIGHT PEN OFFER 

NEW VERSION - 
NOW INCLUDES SCREEN DUMP TO PRINTER ROUTINE 
The Trojan Cad Master package combines a top quality light pen with 
superbly ctesigned graphics software 
The exten si ve command menu includes freehand draw, paint, fill, 
geometric shapes, etc.,. combining to create an easy-to-use but 
surprisingly comprehensive Graphics Package — undoubtedly 
representing the best value package of its kind. 
-fiW^S" £16.95 



Please n W towards carnage and packing On anv solware order. 
H%f$ft&Tv Orders add £l .00 under EEfj.QQ value-, and £5.00 -over ESQ.orj valu*. 
To order, either send cneque^P.O, wilh Coupon cr r-ng r,d533|i^747gv2lS74wiin 
AcceaB/Bencla^card member. Please allow 7 day^rV delivery- Irom receip: or oiopi or 
Cheque Cl&arance. 

Send to; Dept. No. YC1 0, Dimension Computers Ltd 
27/29 Hrgh Street, Leicester LE1 4FP. 

Item 



ES 



Price 



Total 



Name. 

Address .... 



Telephone: 
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Lionel Jack provides 



a handy menu routine 



for C64 owners. 



YouVe all seen at some time 
how pop-up men lib. can realiy 
give programs a look of pro- 
fessionalism. Well now you 
can achieve the sa me affect in 
your own programs. This 
utility allows the user to call a 
number of pop-up menus of 
his/her own design to 
enhance their own screen 
display which is returned to 
its original state when the 
menus are erased. 

Machine Code 

Although ihe work horse of 
the program has been written 
in Machine Code (for 
obvious speed) it has been 
designed to be accessible 
from Basic, 

Before you can use the 
program you must type in the 
machine code loader 
program. This program is not 
too long and has an automatic 
save facility at the end (tape 
or disk) so that you are just 
left with the source code for 
quick, easy loading from 
Basic. 



Demonstration 

Once the Machine Code is 
saved you can type in the 
small demonstration program 
to see just what the program 
is capable of. This routine has 
been written on a very si mple 
level just to give you an idea 
of how everything works. The 
number, size, colour and 
position of your own menus is 
completely under your own 
control. Refer to Figure 1 for a 
complete breakdown of the 
demonstration program. 

You will find a short delay 
when you run the demo. This 
is just the computer reading 
the text into memory, this 
means that the menus will 
appear almost immediately 
when caFfed later in the 
program. 



Designing your own 
menus 

When designing your own 
menus there are just five 
parameters that you must 
pass to the M/C to get the 
size, colour etc. that you 
require. If you examine the 
demonstration program 
these parameters are: 
L: The number of lines that 
you want in your menu. 
Always add two to the tota[ 
that you require to allow for a 
border across the top and 
bottom, 

This is the width of the 
menu. Again add two to your 
total to allow for a border 
down the sides. 
C: This is the colour of the 
shadow of the menu. The 
program will automatically 



Figure 1 

LINE 

5 

10 

20 

30- 50 
60 

100 - 140 
1 00 

500 - 570 



DESCRIPTION 

LOAD M/C (change device to 1 for tape). 
N = Number of menus. 
POKE 679 p 0 to protect original screen. 
Set up parameters for each menu. 
POKE 679 pi to restore original screen. 
Pass parameters and call M/C to print menus 
Convert menti address to POKE numbers. 
Read text for menus and store in memory 



J 



make the foreground of the 
menu the next higher colour 
in the Commodore colour 
table. If you therefore choose 
0 (black) as the shadow 
then the foreground will be 1 
(white). 

B: This indrcates which menu 
you wish to display , I'll discuss 
text later but for now all that 
you need to know is that the 
menu numbers correspond 
to the order in which the text 
appears in the DATE 
statements (lines 500-570 in 
the demo). In other words if 
B=3 then you will get the third 
block of text in the menu. 
SA" This is the start position of 
the top left hand corner of 
the menu. It should be equal 
to a screen memory location. 
For your information location 
1024 is at the top left hand 
corner of the screen, you 
should be able to work out 
the rest from there. 

Entering Text 

The only other thing you 
need to know is how to set u p 
your text. You may have as 
much text as you like in each 
of your menus, as long as it 
will all fit on the screen, but 
care needs to be taken that it 
appears exactly how you want 
it to. 




C64 



PROGRAM: DEMONSTRATION 



1 REM POP-UP DEMO. CMB/64 . . . .L.JACK, 
1986 

5 C-C+l : IFC = lTHENI.OAD"BPOP" ,1,1 
10 N=3:GOSUB5 00 

20 POKE679,0:SYS49152:REM STORE CUR RE 
NT SCREEN 

30 L=6 :W=10 :C-0:B=1 : SA- 1 238 : GOSUB1 00 
40 L=10:W-3:C=7:B-2 :SA=1106 :GOSUB100 
50 L-4:W=18 :C=11 :B*3;SA=1388:GOSUB10O 

6 0 P0KE679 , 1 : SYS49 1 5 2 : REM RECOVER ORT 
GINAL SCREEN 

70 END 

100 REM POKE IN PARAMETERS & CALL M/C 
110 POKE679,L:POKE680,WlPOKE6S1 , C : POK 
£6S2,41-W:GOSUB200 

120 POKE252,A(G) : POKE251 , A f 1) :POKE253 
,AU> :PQKE254, A(0) +212 

130 SA-BOX(B) :GOSUB20Q :SYS49 251 : W=W-2 

140 POKE 25 3, A (1} i POKE 254 . A f 0) :POKE692 

.41-W:SYS49404 

150 GETY3? : IFY$< >"C"THEN150 

160 RETURN 

200 A(0) =lNT(SA/256) ; A ( 1 1 = SA-A f 0) *256 
; RETURN 

500 AD -49 46 1 : FORK = 1 TON 
510 BOX(K) =AD 

520 READAS :FORJ=ITOLEN f A$) :P«ASC(MIDS 
( A$, J, 1) ) 

530 IFP=42THEN550 

5 34 IPP>64THENP=P-64 

540 POKE AD . P : AD»AfH 1 : NEXT J 

550 NEXTK: RETURN 

560 DATA "HERE ' S A POP-UP TESTER PRES 
S C **' 

565 DATA "PRESS C 

570 DATA-O.K. NOW RESTOKESCREEN . . . PRE 
SS C* " 



When writing your text as 
DATA statements (see demo] 
you might need to place extra 
spaces between words or 
even have words connected 
(see line 570 in demo). This is 
only to make sure that the 
text is correctly spaced in the 
menus. Plan your menus 
carefully before you enter the 
DATA statements and you 
should have no problems. 

You may have noticed that 
ihe text data in the demo has 
an asterisk (*) at the end of 
each line. This merely an 
indication to the computer 
that this is the end of the text 
for a particular menu. As my 
demo is pretty short my test 
for each menu has not gone 
over one line, but as I 
suggested earlier your text 
may be as long as you like and 
may therefore require more 
than one line to get it all in. 



Make sure that you place an 
asterisk at the end of every 
menu. 

Of course if you wish to 
use the asterisk within your 
text you will have to change 
ihe end of menu signal to 
another character. A good 
character to use is '@\ If you 
use this change the 52 
(character code for '*') in line 
530 of the demo to 64 
(character code for f @'). 

On Your Own 

Remember to always protect 
your current screen (line 20) 
before printing a menu and 
recover it (line 60) whe you 
want to clear the menu. 

Do not be intimidated by 
this explanation, it really is 
quite simple to produce your 
own professional looking 



PROGRAM s M/C GENERATOR 



1000 PRINT " (CLR) (DOWN) (DOWN) MACHINE 

CODE GENERATOR - WORKING. , " 
2000 F0RL-0T019 :CX-0 ;FORD=0TO15 : READ A : 
CX-CX+A : POKE49 152+L* 16+D , A : NEXTD 
2010 RE AD A: IFAOCXTHENPRI NT'ERROR IN L 
INE" ; 2040+ (L* 10) ;STOP 
20 20 NEXTL 

2040 DATA 172 , 167 , 2 , 169 , 204, 133 , 254, 169 

,0, 133, 251, 133,253, 169,4, 133, 2346 

2050 DATA252, 192, 0 , 240 . 62 , 32,92, 192, 23 

0, 251 , 208, 2, 2 30,252, 230, 253, 2718 

206 0 DATA208, 2,230,254, 165 ,251 , 201 ,231 

, 208,231 , 165,252, 201,7, 208, 225 ,3039 

2070 DATA 192 , 0 , 209 , 7 , 173 , 134 , 2 , 14 1 ,171 

,2, 96, 173, 171 , 2, 141 , 134, 1747 

2080 DATA2 , 160,0, 153,0,216,153,255,216 

153, 254, 217, 15 3 , 233 , 2 18 , 200 , 2583 
•209 0 DATA208, 241 ,96 , 162, 0,161 , 251 . 129 . 
253,76,24, 192 , 162, 0 , 161 . 253,2369 
2100 DATA129, 251,96, 160,0, 140, 172, 2, 17 
3, 167, 2,72, 165 , 251,72, 165, 2017 
2110 DATA252 .72, 172, 168, 2, 162, 0, 169 , 16 
0, 129, 251 , 173, 169,2, 129, 253, 2263 
2120 DATA136,240, 13, 230, 251 , 230,253, 20 
8, 236,230 , 252 . 230 , 254 , 76 , 1 17 , 1 9 2 , 3148 
2130 DATA206 , 167,2 , 240 . 19 , 1 65 , 25 1 . 24, 1 
09 , 170 , 2, 144 .4, 230, 25 2 . 230, 2215 
2140 DATA 254 , 133,251,133,253,76,114,19 
2 . 238 . 172 . 2. 173. 172,2, 201 . 2, 2368 

215 0 DATA240.43, 238, 169 . 2, 104, 133,25 2, 
104 . 133. 251 . 133, 253. 104. 141 . 167, 2467 

216 0 DATA2, 165 ,25 2,24, 105 , 212 . 133.254, 
173, 167. 2,56, 233,2,72, 165, 2017 

2170 DATA 251 .72, 165, 252 .72, 165 ,251 , 24. 
105,41,76, 155. 192,104,133,252,2310 
2180 DATA 104 . 133 , 251 , 104 , 141 , 167, 2, 173 
, 168, 2 .56 , 233, 2 . 141 , 168, 2, 1847 
2190 DATA165 ,251 , 24 , 1 05 . 82 . 1 44 . 2 . 2 30 , 2 
52,133,251,96. 172,168,2. 162, 2239 
2200 DATA0.161 . 25 3 . 24, 105 , 128 . 129 . 25 1 , 
136, 240, 15 . 230 , 25 1 , 208 , 2 , 230 , 2363 
2210 DATA25 2 .230 ,253. 208,2,230,254, 76 , 
255, 192, 206, 167. 2, 240, 21 , 165, 2753 
2220 DATA251 ,24,109.170,2,144,2,230.25 
2, 133. 251 . 230,253,208, 2 , 230, 2491 
2230 DATA254, 76 .25 2, 192,96 , 0 , 0 , 0 , 44 , 83 
,0,83,0,83,0,83, 1246 
3000 REM ** READY TO SAVE ** 
3010 PRINT "(DOWN) (DOWN) ANY KEY TO 
SAVE" 

3020 GETKS : I FK $ - " ' 'THEN30 20 

30 30 POKE 43. 0:POKE44, 192 :POKE45,57:PO 

KE46 , 193 

3070 SAVE "BP0P",8 

3080 REM CHANGE .9 TO ,1 FOR TAPE USE 



pop-up menus and it's 
certainly worth the effort. 
You can see how short the 
demo is so try it first and refer 



to it when you write your own 
routines, 

A little practice and you'll 
be pleased you tried. 
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Starting Basic 



Commodore 128< 
Book 1 
Sean Gray 
Glentop 

£5,95 

This lively book forms an ideal companion 
to the 12B, The author has made a 
determined attempt to break away from 
the textbook style without getting loo 
light in his approach, 

Cray approaches his subject from the 
standpoint of a total beginner, playing 
around with the keyboard first of all and 
rapidly meeting syntax errors. After this 
introduction the book concentrates on 
the Basic commands in a programming 
environment This means that it 
introduces each set of commands within 



very short games programs explaining 
their purpose and full syntax. Some 
chapters set exercises to give you a cha nce 
to sec how much is sinking in. 

All of the Eistings which incorporate 
graphic symbols use a special form of 
notation, similar to the listings in this 
magazine, and the meanings are 
explained in one of the book's 
appendices, 

When the graphics and sound 
commands are introduced the book takes 
time to explain the principles invoked 
with easy to understand diagrams. All the 
time (he author encourages you to siand 
on your own two feet and not just to allow 
yourself to be spoon fed. 

This becomes apparent in the closing 
chapiers where Gray shows how to plan a 
program Each section of the program is 
listed individually and dissected so that 
each project is fully described and 
justified. 

For newcomers to computing via the 
C128 this book provides a useful 
introduction and at just under £6 it offers 
excellent value. 



The Official Commodore 128 
Personal Computer Book 
Mitchell Waite, Robert L afore, 
Jerry Volpe 
Sams (Macmillan) 
$12,95 

This is a very general book on the C12S, 
more of an expanded brochure than a 
manuaL Much of its time is spent talking 
about the various modes and applications 
of the 128. Apparently aimed at the first 
time user this is not a book for first time 
buyers. The text does go into graphics, 
sprite and music commands but much of 
its 200 pages are concerned with 
describing the computer, its facilities and 
general architecture. 

In many places it is not an easy read, 




relying more on verbal description rather 
than examples but this problem is eased 
slightly by the use of colourful diagrams 
when applicable. 

If you re getting the impression that I 
disliked this book they you're wrong. I'm 
just a little doubtful where its market 
would !i^. For the uninitiated it is a bit 
heavy in places, for the technical buff St 
has something to offer but once read 
there is little to be gained by re-reading. 

It is the sort of book which should be 
given away with the computer. It falls 
between the stool* of being a book for 
beginners and one for experienced users. 
One useful section concentrates on the 
CP/M operating system and its related 
commands but another describes the 
types of application software available, 

Most of the information can be 
gleaned from various magazine articles 
and at the price there are many better 
bargains appearing on the market with a 
meatier content. 

Oxford Pascal on the Commodore 
64 

Ian Sinclair 
Cas&ell Computing 
£7.95 

This is the official guide to the Pascal 
compiler marketing by Oxford Computer 
systems (Software) Ltd and deals with both 
the cassette and the extended disk 
versions. 

Ian Sinclair is a prolific writer of books 
on all aspects of computing and this shows 



Book Ravlaws 



in ihc c lear, concise style. Throughout the 
book he liikes every opportunity to try ro 
sell l ho advances of Pascal over Basic 
and a very convincing argument it makes. 

Oxford Pascal is written specifically for 
ihe features of the 64 which means that 
extra comma rids are available for graphics 
or sound and for incorporalin^ rrnjcbinr 
code routines within a program. Sinclair 
covers all of rhesc areas along with the 
more usual commands in just enough 
detail to set the reader on the path ro the 
structured programming which Pascal 
demands. All keywords are highlighted in 
bold capitals which makes browsing a 
delight, 

Example programs are used to 
illustrate the correct syntax and 
Structuring and the author has kept them 
shori to alfow the beginner to see what is 
happening without havrng to type; 
furiously for an hour beforehand. 

Where the tape and disk versions vary 
a suitable note is made but sensibly the 
majority of these commands are given 3 
chapter ro themselves. 

Thfs book is very simple to follow and 
written in a style which is very easily 
understood. A recommended read for 
anyone eontemptati ng buying the 
program. 



The Amiga 
Handbook 

Pwld Lawrence antf Mark EngFimd 
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The Amiga Handbook 

David Lawrence and Mark 

England 

Sunshine Books 
£7.95 

The whole publishing world seems to be 
full of general books about computers or 
computer systems. This book h a bit of an 
exception purely because most people 
are curious about the Amiga's new and 
innovative range of capabilities, So 



complex is the beast that after describing 
the system overview, there is very little 
room lef? in th^ hook for programming 
examples. After reading c he book you end 
up feeling that you've only shaken hands 
wiih the machine rather than having 
gained an intimate knowledge. 

This book should prove invaluable to 
anyone thinking of splashing out on the 
new machine. It will also be a companion 
in the first few months of use but 
eveniually it will outlive its usefulness as 
the system becomes more familiar. 

Gadgets, icons, the Slitter, Intuition 
and all the other mysteries of the machine 
are deary explained In layman's terms. 
"The actual harnessing of the Amiga's 
power is not dealt with in great detail, 

I found the description of the internal 
chips of the Amiga a IfttSe offputting in its 
position at the beginning of the book, A 
more generaE introduction would have 
given a less daunting approach to the 
non-technically minded reader. 
Although I admit that the text makes 
things Crystal clean I must also admit that 
it is difficult to cloud a shallow pool. 

A recommended read for those 
contemplating a spending spree but an 
Amiga owner would look for something 
more meaty. 



The Anatomy of the 1571 Disk 
Drive 

Rainer El linger 
First Publishing 

£12,95 

0-948015-801 

FIRST PUBLISHING REALLV HAS GOT 
its act together when it comes to pub- 
lishing detailed documentation on 
Commodore products. In this offering 
over half of the book is given over to a 
complete disassembly of the 1570/71 
ROM and the rest of the book fs a 
detailed instruction manual. 

The first section of the book explains 
about setting up the drive and 



formatting diskettes. This is followed by 
cxpfanal ions of the Ampler commands 
in Basic 7.0. 

Each command description is 
preceded by a clearly (aid out table in 
bold characters, Here the command is 
^hown in four forms: the current 7.0 
slyle r the abbreviation for i{, the old style 
command used before Basic 3.0 came 
along, and ihc command as h used from 
the Monitor. Beneath this tabfe is an 
explanation of the use of the command 
and any points which are essential to the 
user Sensibly, this section carries the 
essential warning about the 5>avc and 
replace command which does not 
appear to have been improved s i nee t h p 
old PET days, NEVER use^i 

Advanced disk commands are deah 
with in a similar no nonsense way. This 
points out thesenseless implementation 
of the BACKUP command which has no 
e art My use for 99.9% of CI 28 users. 

Sequential and relalrve files are 
covered with vary rng degrees of success. 
The section on sequential frfrng is 
excellent but relative files are dealt with 
in a sketchy manner. This is no real fault 
with the book, it's just that the concept 
of relative file creation is too complex to 
be dealt with i n the short space ava i la ble 
within the book. Perhaps we can took 
forward to a definitive work on the 
subject in the near future. 

The rest of the book is of interest to 
ad vanced programmer's only. The block 
access commands are investigated in 
sufficient depth, allowing the adven- 
turous programmer to try them out, 
CP/M formats are described along with 
the range of formats which the 1571 wiff 
recognise, 

The GCR coding used by the disk 
system to store information is fully 
detailed, including how the sync marks 
are used to tell the disk drive where it is 
to start reading from. 

For the price of this book you get a 
wealth of knowledge which fs a must to 
the serious programmer and a sound 
investment for a novice who wishes to 
scale the heights of professionalism. 
Much of the ROM disassembly is of no 
real use to the majority of programmers 
but holds a strange fascination for buffs 
such as myself. 

t hale books which purport to being 
the 'only book you'fl ever need" and this 
book lays no such claim, fn this case I 
fee' moved to make the claim for (hem; 
for the majority of users this is THE 
definitive work, 



Children at Risk 
David Porter 
Kingsway Publications 
£4.95 

0-86065-374-9 

DAVID PORTER HAS BEEN INVOLVED 
with computers for many years but his 
main concern at the moment is the 
welfare of children in today's high tech 
world. 
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Children at Risk looks at all the 
pressures to which a child is subjected 
and the areas of Porter's concern seem 
principally to be media related Apart 
from the final chapters on child abuse 
and drug addiction, the book concerns, 
itself with video and film, role-pJaying 
games,, comics and computers* 

r ro m ihe outset Porter makes the 
reader aware of his Christian beliefs 
which will alienate potential readers 
who are agnostics or atheists. Does 
Porter think that Christians care more 
about their children than non- 
Christians? I hope not, but why limit the 
audience by indirectly insulting the 
Moslems, Sikhs, jews and various other 
concerned groups by giving the book 
such a heavily religious slam? 

Part of the answer to this criticism is 
that the book is published by a staunchly 
Christian publishing house. Personally. I 
feel this is a pity because such views 
undoubtedly deserve a wider airing. 

Very little attention has been drawn 
to the harm which computer games may 
be having on today's child and the 
question which must be posed is how 
divorced from reality are games? 

I he elimination of wave after wave of 
aliens is not Porter's concern, no doubt 
he played war games or cowboys and 
indians in his own childhood and still 
grew up to be a well adjusted adult. He 
sees part of the threat in Adventure 
games which delve into the depths of 
satanism and Black Magic. More 
importantly, in my opinion, he names 
the main evils as piracy and hacking. 

Piracy is the bane of the computer 
industry and yet no effective legislation 
exists to prevent schoolchildren up and 
down the country from breaking the law 
each day. Porter implies that this puts 
the child on the wrong (racks and who 
knows where this may lead? 

Many cases of children being 
accused and convicted of breaking into 
personal files and private systems via 
modem-linked hacking have been given 
news coverage lately. Surely this is akin 
to breaking and entering? 

Porter has got many strong 
arguments to put forward in each 
section of the book but I'm still left with 
the feeling that the author sees 
bogeymen lurking in everything new, 
hiding behind the benefits. In aligning 
himself with Mary Whitehouse he sets 
up his stall from the dedication page, by 
the middle of the book [ was suffering 
from Bible-bashing fatigue but by the 
end I was more thoughtful. 

Porter is a persuasive man who 
deserves an audience but, like 
medicine, it may leave a bad taste in your 
mouth. 



Interestingly, ihe book is being 
promoted by Dave Carlos of Solutions 
PR company. Is this a penance for being 
involved with Do mark's Friday the 13th 
promotion which used a sickening 
gory mask in its banned advertising 
campaign? 



Getting The Most From Your 

Printer 

J W Penfold 

Bernard Babani 

£2,95 

0-85934-155-0 

TO ENCAPSULATE ALL YOU WANT TO 
know about a printer in a mere 34 pages 
is a challenge, to say the feast. When this 
involved all the popular makes of 
computer, the task appears impossible. 
Undaunted by the problemSj Penfotd 
takes a brave stab at the subject and 
almost succeeds. 

The author's main concession is to 
limit the text to the use of Epson dot 
matrix printers. It would have been 
better to mention this fact on the back of 
the book for those who have printers 
which are not Epson compatible. 

Compared to most of the material 
available on this subject (almost 
exclusively manufacturers' manuals), 
this is a usef u I guide to some of the most 
desirable facilities which these printers 
provide. 

Although the book waxes lyrical 
about the various typefaces, pitches, 
underlining, spacings, tab settings and 
the like, it omits to mention the thorny 
subject of user defined characters. 
Penfold s obvious aim is to stick to the 
normal printing functions of a matrix 
machine and this is borne out by the 
section on word processors. 

The commands used are written in 
various Basics: Commodore, MSX, 
Spectrum, QL, Acorn, Amstrad, 
Memoteeh and the ill-fated Enterprise. 
If the book was thicker or if the range of 
machines more limited, there would 
have been room to include much more 
information. Still we must allow 
publishers plenty of room to make their 
profits. 

What we are left with is a very useful 
guide for newcomers to Epson 
compatibles or for those users who rely 
on an interface to control straight- 
forward printing and leave the clever 
stuff to the big boys. 



An Introduction To Computer 

Com mun icatio n s 

R A Penfold 

Bernard Babani 

£2.95 

0^85934-151-8 

IF COMMS SOUND LIKE THE THINGS 
your grandfather wore in the cold 
weather, or if baud rate suggests the 
speed at which ennui sets it when 
watching yet another tedious Australian 
'soap" 1 , then I strongly recommend this 
thin volume to you. 

All of the buzzword* are here: 
modems, Stop bits, parity and duplex. As 
each word is encountered a full explana- 
iion is ^iven which reveals (he subject as 
a simple core shrouded in thick veils of 
jargon. 
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Penfold does not stop here, the book 
also delves into what you can (politely) 
do with your modem and stretches the 
subject into direct communication 
between computers and radio com- 
munications. 

The section on direction connection 
(local networks) is especially interesting 
to Commodore owners because the 
mystery of the no n -standard RS-232 (the 
user port) is explained at length. Later in 
the book some simple program listings 
are given for direct communications 
between Vic 20s and C64s. 

For a mere £3 all this is remarkable 
value. 



Commodore's Handbook of 
Simons' Basic 
Jane C Reh 

Brady Communications Co, Inc. 
(Prentice Hall Publishing Co.) 
£11,25 

EVERY COMMODORE OWNER HAS 
heard of Simons' Basic (S.B.). If y ou have 
never become acquainted with S,B, then 
this is the book for you, lndeed H even if 
you are conversant with S.B., you may 
yet find some surprises here. 

Jane Reh has compiled a very 
comprehensive survey of S,B, which 
clarifies the original manual very 
efficiently. It would be hard to get 
frustrated with this book as all 
commands are well defined in some 22 
different sections, which cover almost 
everything you need to know. In 
addition there are pfenty of sub-sections 
and a fine collection of illustrative 
programs So if you really want to get to 
grips with S.B.ji this is the book for you r 

David Simons has had the good sense 
to * extend' his programs and offers some 
streamlined ideas for you to try out. An 
interesting chapter on new methods of 
Data Handling is introduced involving 
local' and 'global' variables, while 
structured Programming gives four new 
commands; PROC END PROC, CALL, 
EXEC, These commands simplify 
programming tasks and could lead you 
into business programming in a modest 
way - A touch of Pascal' to quote the 
author. Perhaps so, but you will have to 
work on this one yourself to make full 
use of the commands. 

Naturally everyone's concept of 5.B, 
is as a graphics program, This is fully 
clarified here and the creation and use 
of sprites is happily dealt with - ideas 
a'plenty here, 

Sound and Music are adequately 
covered and the read functions for 
Joystick, Paddle and Lightpen discussed. 
The author does not seem too happy 
with these - quite rightly too!! 

I am happy to note that, in his 
foreword, David Simons gives full credit 
to Jane Reh for ihe. compilation of the 
book Good luck to both of them and to 
you when you use it as it is an enjoyable, 
well presented, well documented book 
which is good value for money. E*M- 
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AVAILABLE NOW FROM VIRGIN GAMESON SPECTRUM 48/128, 
COMMODORE 64/128 AND AMSTRAD CPC RANG E OF COMPUTERS 
£9.95 ON CASSETTE AND £14.95 AMSTRAD DISC 



PLEASE SEND ME DAN DARE - PILOT OF THE FUTURE IMMEDIATELY! 
SPECTRUM 48/1 28 CASSETTE £9.95 □ COMMODORE 64/128 CASSETTE E9.95 □ 
AMSTRAD CPC CASSETTE £9.95 □ AMSTRAD CPC DISC £14.96 □ 
Name 

Address „ 

Please make cheques or postal orders to Virgin Games Ltd. Please do not post cash. 
VIRGIN GAMES LTD, 2/4 VERNON YARD, PORTO BELLO ROAD, LONDON W11 2DX 
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KNIGHT GAMES 

English Software 

C64 £7,95 



THIS TITLE COULD JUST AS 
well be called Ye Olde 
Summery Gaymes, Eight 
medieval combats for you to 
try. Six against an adversary 
(either human or computer) 
and two dexterity based 
archery contests. 

The object of the game is 
very much to knock lumps 
ouit of your opponent before 
he does likewise to you. Each 
player starts with 10 shields 
and each shield consists of 10 
roses, A successful hack 
removes a rose from your 
adversary's total and the 
game ends when either 
player runs out of shields or 
lime runs out - nicely 
de pi cted by wa x d r ipping 
from a candle. 
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The combat sports are two 
sword fights, quarierstaff. 
pikestaff, a battle axe and - 
my favourite - the ball and 
chain - a sort of conkers for 
grown ups! For each event, 
you have four aggressive and 
four defensive manoeuvres 
available to you as well as 
moving left and right. You can 
also try shooting wooden 
horses with the long bow and 
moving targets wfth the cross 
bow. 

The whole game is very 
nicely animated with some 
excellent backdrops and 
some appropriate music 
although I preferred to turn 
this off and listentothe sound 
of weapon against bone. The 
game is on a multi load tape 



YET ANOTHER ORIENTAL 
martial arts game and a not 
very good one at that. Ninja 
Master sees you attempt to 
rise from the rank of absolute 
begi nner by qualifying rn f our 
tests. Do this and you can try 
them again at a harder level 
etc. etc. 

The first task sees you 
trying to fend off arrows as 
they are fired at your body, 
using four keys - one for each 
limb. Secondly you have to 
karate chop a lump of wood. 
You have 20 seconds to 
hammer the keys and reach a 
sufficient power level. This 
element of the game is far too 



easy and it is almost 
impossible not to qualify. 
Then some kind soul throws 
shurikens at you, These 
pointed stars, aimed high, 
medium or low and coming at 
you at a variety of speeds must 
be deflected with your trusty 
sword. 

The graphics, although 
large and colourful are fairly 
crude and are accompanied 
by various far eastern grunts. 
The game though has no 
lasting appeal, and even at the 
budget price p cannot be 
recommended. 

CLICK 
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and for once, I had no 
problems with it whatsoever. 
A highly enjoyable game to 



play with the added 
advantage of being very well 
presented. G.R.H. 



ARAC 

Addictive Games 
C64 
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ARAC 15 A DROID AND AS 
such has only a limited range 
of actions. He can move left 
and right, jump and fire a net. 
But, if he can find two extra 
legs and the power globe, he 
can transform into Arach- 
nidroid with the ability to fall 
upwards and fire energy 
bolts. 

Only in that form can he 
hope to deactivate the three 
reactors, Even then, he might 
need a little help from his 
friends. 

Assorted creatures inhabit 
the complex and by firing his 
net at the right moment, Arac 
can capture them. These 
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creatures can then be 
summoned at a later date to 
help Arac in exchange for 
their freedom, Rays will black 
out the radar systems, Borers 
can eat through solid wall, 
stingers can give you extra 
high jumps whilst rock 
hoppers will help you open 
the fish when you find it. You 
can hold up to eight of each 
type in your cage and activate 
them by accessing an icon 
screen. 

The game must be 
completed within a time limit 
but ends sooner if your 
energy runs out. 
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FOR PROJECT NOVA READ 
Startrek. If this means nothing 
to you then (his game is 
modelled on one of the 
golden oldies of the 
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computer world. 

The galaxy has been 
atta eked by a n a I i en for ce and 
they have already taken over 
many sectors of your space 



map. By hyperspacing to their 
locations you must defeat 
them all in battle and free the 
galaxy. 

To help you P you have two 
laser cannon and a tristate set 
of shields - green, amber and 
red. Green is a defenceless 
state, enter combat in this 
state you won't last long. 
Amber is suitable for a single 
opponent but red will be 
needed for serious battle. 

Using your on-board 
computer you are given a 
display showing the galaxy 
grip map which indicates the 
number of ships in each 
sector. Selecting a destination 
using two intersecting 
coloured bars you zoom off 
through a tremendously 
effective 3D space warp to 
face the foe* 



As you do battle damage 
occurs and you have to repair 
your ship quickly or run for it. 
Everything you do takes 
energy and this can be 
re plea ted by resting in a 
cleared zone or by hyper- 
spacing to an energy square 
on the map. 

As you gradually mop up 
the empire your command 
rating goes up towards 
Legendary, the highest status 
in the universe. 

Gremlin really seems to 
have come to terms with the 
C-16* the action see mi ng very 
realistic indeed. Excitement 
and a I ittle planning make this 
an excellent game. 
EJ>. 
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AMBITIOUS BUT SUCCESS- 
fu I is the way I'd describe this 
boxing simulation. Personally 
Tm nor a fan of the pugilistic 
pastime but a computer 
version is bloodless and 
bruiseless so it's OK by me. 

The graphics are really 
outstanding with the view of 
the ring showing Bruno's 
back as he faces his 
opponent. The punches and 
feints are controlled by 
keyboard presses but these 



are not re-definable so hard 
luck if you don't like them. 
This method of control is 
complex and could have 
been simplified if the 
function keys had been used. 

Bruno's opponents are 
loaded individually from tape 
but you m ust beat each one to 
progress to the next. This is 
because there is an entry 
code awarded but once you 
know the code you can skip 
the defeated contenders in 



future sessions, 

The three opponents on 
the tape are Canadian 
Crusher, Fling Long Chopand 
Andra Puncheredov in order 
of difficulty. Each has his own 
characteristic style and you 
must beat them at Light, 
Middle and Heavyweight 
before you get the code for 
the next fighter. Each fight 
lasts three minutes and you 
must knock the other guy 
down three times to win, 



The screen display shows 
the opponents cartoon faces 
in the opposite top corners 
but the interesting details fill 
the space between, These 
details show the status of your 
opponent, your own status 
and elapsed time. 

Every C-16 collection 
should include this game, it's 
a knockout! 

E*D. 
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HERCULES 

Alpha-Omega 
C64 £l.W 



A STRANGE LITTLE PLAT- 
form game with poor 
graphics and sound together 
with a busy choice of colour 
schemes does not immediately 
appear to have a lot going for 
it* But for some reason, 
Hercules is strangely 
addictive. You control the 
Creek Hero M he tries to 
solve the 12 labours set him by 
King Eurystheus, 

Each labour consists of 
two or more associated 
screens and herein lies the 
problem. You have very little 
idea of what you are 
supposed to be doing, 
Frequently, large areas of the 
screen appear blank and you 
must leap into the unknown 



SPLIT PERSONALITIES 

Do mark 
C64 



hoping that a platform will 
miraculously appear under- 
neath you, There are ropes to 
be climbed, platforms that 
collapse under you and 
assorted nasties to be 
avoided. Everything that you 
do though must be done 
quickly. Platforms under you 
quickly burst into flames arid 
there is also a time limit on 
most screens. 

Hercules needs a lot of 
experimentation if you are to 
get anywhere and this seems 
to put a lot of people off the 
game. Certainly, a straw poll 
in the office resulted in a 
50/50 spl it of those who loved 
it or loathed it. 

GAH. 
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I WONDER IF ELITE'S HANDS 
were tied by Tehkan the 
makers of the original Bomb 
Jack arcade machine? I only 
ask because the backdrop 
seems to cause more attribute 
problems than its worth. For 
most of the game poor jack 
seems to be flying about with 
a bos around him, Although 
the Sphinx with her 
inscrutible smile does make 
an interesting scene, it 
detracts from the quality of 
the game pi ay. 

Around the sphinx screen 
are a number of ledges with 
bombs resting on them. The 
upper ledges are patrolled by 
little men and a giant bird, 



insect or something flies 
between the ledges in pursuit 

of Jack- 

The little men gradually 
get tired of patrolling the 
same old ledge and drop to 
progressively lower ledges 
unti l they reach the bottom of 
the screen. Here they mutate 
into large black balls which 
float around the screen 
adding to Jack's problems. 

Bonus disks are supposed 
to appear but I've yet to see 
any. 

This game could have 
been the best C16 game on 
the market but the confused 
screen rates it much lower. 
LEX 
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BASED ON THE OLD 
sliding block puzzles in which 
you move pieces of a picture 
round a board attempting to 
reconstruct the original, Split 
Personalities is a highly 
original variation on a 
theme in which the likes of 
Ronnie, Maggie and Sir Clive 
hopefully appear before your 
very eyes. 

The first difference that 
you notice is that the board 
starts off empty. You b ri ng on 
pieces as and when you want 
them. Pieces conti nue to slide 
until they either hit a wall or 
another block. Gaps 
periodically appear in some 



of the walls allowing you to 
return unwanted bits of 
puzzle to the stockpile* 

Each screen must be 
completed against the clock. 
A nice touch is that there is a 
small completed picture 
highlighting exactly where 
your current piece should go. 
Control is straightforward but 
] didn't feel that the game was 
as responsive to my touch as it 
might have been. Neverthe- 
less, an original and highly 
entertaining game to play. 



L 



ACTION R 



P L A Y 



Onftinalilv PI&yaHltlV Graphic* V*lue f or 

Money 



MERCENARY - THE 
SECOND CITY 

C64 + Joystick 
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REMEMBER MERCENARY? 
If you don't then rush out and 
but it immediately so that you 
can try the Second City. If you 
do dash out and buy this data 
disk, 

Back already? OK. 
Mercenary is Novagen's tour 
de force. In (he first game you 
had crash landed in the 
middle of a civil war on the 
planet Targ but the Palyars 
and Mechanoids are still 
going at it hammer and tongs 

Again you must decide 
whose side your on but your 
decision is totally arbitrary 
because all your interested in 
is the cash which will buy you 
your escape. 

In Mercenary you were 
battling above and below 
Central City but now you find 
yourself in the deep south in 
the gripof a long Jong winter. 
The Palyar Commander's 



brother-in-law is the prison 
governor here and he has his 
beady eye on you from the 
starl P 

As in the first game you 
have to buy your first ship on 
the planet. Although the 
price is stiJI the same, other 
commodities are more 
expensive than they used to 
be. 

The graphics in this game 
is up to the high standard of 
Mercenary. For those who 
haven"! seen it , Targ is shown 
rn wire frame 3D style, like 
Elite. Unfike Elite, the 
graphics move very quickly as 
you skrm the planet's surface 
in your search for an elevator. 
Along the way you can marvel 
at the architeciural delightsof 
Targ p created by Walton, the 
planet's greatest architect, 
Phflistines with itchy trigger 
fingers can fire a volley or two 



at some of these buildings but 
be warned, the Targian's 
won't take such disrespect 
lying down. 

The 3D effects are 
tremendous and your not 
limited to merely skipping 
along the ground. If you turn 
upwards to 90 degrees your 
ship will zoom heavenward 
where you can stop and look 
back to see the city. There, far 
below, you can see the streets 
laid out in a grid which you 
can draw before zooming 
back do wn to the surface for a 
soft landing. 

When you bought your 
ship, the Palyars sent a 
message stating the I oca lion 
of one of their lifts. On 
reaching the correct place 
you may descend into the 
subterranean city. 

Your next task is to find 
the briefing room which is an 
easier task than in Centraal 
City, but finding useful 
objects is harder. The 
Mechanoids briefing room is 
around here as well so you 
can easily decide who's side 
you're on + 

Access to the Mechanoid's 
hideout is not easy. The 
briefing room only has those 
strange triangular doors 
which, we are told, lead to the 
author's cheat rooms. These 
are locked and only he has 
the key. 

The game now follows a 
maze game pattern but 
beware, the dirty tricks 
brigade have set traps. One 
which I found very quickly 



was the entrance to the 
prison. This is a total dead 
end. When you turn around 
after entering the door has 
disappeared and the only 
option appears to be quitting 
from the game, or is it? 

Quitting does not mean 
ending the game, as you may 
think. Vou reappear on the 
planets surface in a vehicle 
but without any of the useful 
objects which you may have 
picked up underground. 
Once more you have \o find 
the lift. What do you mean, 
you've forgotten the 
location? Nothing left but to 
systematically search for 
another lift. 

Second City is for those 
who really enjoyed the first 
game. It is not so very 
different in style to its 
predecessor. The wire framed 
buildings are still the same 
and the markings on the 
doors have not changed in 
meaning. It is, however, 
much harder to succeed. 

Some humorous touches 
take the form of billboards. 
One with the Commodore 
logo, another with the Atari 
logo and a third with the 
name of one of the author's 
previous creations. Hitting 
the CBM logo gives the same 
'traitor' response as before 
and blasting the Atari sign will 
bring congratulations, Don't 
go for the th i rd sig n though, it 
will bring the author's curse 
down around your ears. 
Things are going to get harder 
is the threat, so be warned. 

ED, 
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GENERAL KNOWLEDGE 
games are enjoying a great 
deal of interest at the 
moment, thanks To the way 
Trivial Pursuit has grabbed 
popular attention. Mind 
Pursuit bases its style on the 
original concept ol categorised 
questions but translates the 
board game into a suitable 
form for the computer 
medium. 

The board is replaced by a 
snaking pathway of stepping 
stones which each player 
must n ego t fate. Each 
correctly answered question 
allows you to move on a step 
or two depending on the 
difficulty level and at several 
points you are given the 
opportunity to choose a short 
cut of difficult questions or 
continue on your way with 
softer options. 

The point values of the 
squares are 25, 50 and 100. For 
25 points you simply have to 
say if a statement is true or 
false. Fifty points are awarded 
if you answer a question 
correctly from a menu of four 
optional responses. To gain 
100 points you have to type in 
your own answer to a 
question. 

The high scoring option 
has a prtfall Even though it 
allows you to omit a letter to 
get one letter wrong, the 
answer still has to be substan- 
tially the same as the one 
given. For example, 'boy 
scouts' is a correct response 
to a question but 'scouts' 
would be deemed incorrect. 
Although some of my fellow 
players moaned Ifke crazy 



about this, I thought it was a 
valud attitude. In my time Tve 
played against question 
masters who have applied the 
same rule in the board game. 

After Monster Trivia I was 
set to complain bitterly about 
the American bias of the 
questions but not now. The 
sport questions are very 
American but if these are 
treated as 'stinkers' the 
majority of the other 
questions are fair enough. 
Only one question really 
annoyed me and that was £ ln 
the popular nursery rhyme, 
who chased the weasel V (no 
the answer isn't 'pop'). 

I don't know if there are 
plans to release extra 
question databases for the 
game but I hope so. There is 
no facility for building up 
your own questions and I 
found that many of the 
questions were repeated 
during a second playing of 
the game, On two occasions 
in a game the same question 
occurred twice. 

Some of the questions use 
graphics or music which is a 
good example of using the 
computer's capabilities to the 
full. 

Each player in turn presses 
a key to stop a running 
number generator. The value 
given selects the area on 
which the question will be 
asked. The six categories are: 
sports and games, science and 
nature, history and geo- 
graphy, TV and film or 
culture. Throwing a six gives 
you j general knowledge 
Grab Bag question which 



gives you the chance of an 
efcira turn if you answer it 
correctly. 

The game is only available 
on disk and each side of the 
disk has questions ranging 
from simple to extremely 
difficult, A limit can be set on 
the response time, a score 
limit can be set or an overall 
time limit. The adds variety to 
the game, it's just a pity that 
the response time can't be set 
for individual players to 
handicap those irritating 
know alls that I always seem to 
be pitted against! 

At the end of each game a 
scoreboard is presented 
which shows the percentage 
of correct responses given by 
each player, in the case of a 
drawn game this can be used 
to determ i ne t he victor Apart 
from this, it is interesting to 
see how your overall 
performance measures and 
means that a one player game 
can be just a* much fun as the 



full four player game. 

There appears to be a 
slight problem with the 
screen display which 
probably results from the 
difference between British 
and American mains supplies. 
The screen is split using an 
interrupt and the line 
between the board and the 
question area flickers a row of 
characters in an extremely 
irritating way. 

The problems of syntacti- 
cally correct answers is offset 
slightly by a comprehensive 
guide in the instructions. As a 
result Scottish, Welsh and 
Norhern Irish players will 
probably turn up on US 
Gold's doorstep with murder 
on their mind when they read 
that the correct response to a 
question whose answer is 
Great Britain should be typed 
in as Engla nd I 

A good game but I'm still 

waiting for the perfect Trlvia. 

E.D, 
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HOT WHEELS 

US Gold 

£14.95 

C&4 + joystick 
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HOT WHEELS IS BASED ON 
Matters toy cars of the same 
name and 5s aimed at the 
linlies. (t represents a new 
concept called Computer 
Actfvity Toys imported by US 
Gold from America's 
excel lem Epyx company 
(Summer Games, Impossible 
Mission, etc). 

To say that this isa brilliant 
game would be like saying 
that the Sun is a newspaper. 
The programming standard is 
as high as usual but the 
gameplay which results from 
all this effort does not go far 
enough. 

At the start of the game 
you have to select your car 
from the showroom or bufld 
it yourself in the factory, The 
showroom cars resemble the 
Hot Wheels range but the DIY 
cars are created by selecting a 
front, middle and rearseetion 
from the range available in 
the workshops. 

In both cases the overall 
colour of the car has to be 
selected in the paint shop. 
The car is then sprayed with 
clouds of colour and the car is 
ready for the road. 

Next you find yourseff 
outside the car salesroom 
waiting to hit the road. As you 
travel around there are 
several options for you to 
choose from: you can go for a 
carwash or park in a 
multistorey carpark and 
change your car again. The 
only really interesting part is 
the demolition derby 
stadium. After the fuss about 
choosing a car coiour I was 



disappointed to find that the 
demolitfon car fs always red. 

The action is seen in plan 
view with the four cars 
represented by coloured 
blocks. As the cars bump into 
one another gradually 
become mis-shapen until 
they turn into grey wrecks. At 
any point you can leave the 
stadium and return to normal 
life in your old car. 

With nothing much to do 
in this part of town, you'll 
soon be itching to whizz 
along the expressway and 
investigate the other part of 
town. This trip is done in 
automatic gear. In other 
words you sit a nd watch as the 
car does its own thing, 
eventually reaching the other 
location (why's the car on ihe 
wrong sfde of the road, 
daddy?). 

In this part of town you 
can top up your petrol, 
change off, tune the engine or 
swap your car for a shiny, red 
fire engine. These activities 
provide a bit of fun to the 
game especially catching the 
dripping oil which seems to 
drain from all over the car 
body. 

More could have been 
made of this section. Why is 
the price of the petrol shown 
but not used as part of the 
game? Surely it wouid be 
more fun to earn money at 
the demolition derby and 
spend it on the services in this 
part of town? Running out of 
petrol and badly running 
engines could have made this 
much more entertaining and 



would give greater purpose 
to the game. 

On the good side, tuning 
the engine and operating the 
fire engine takes a bit of 
thought. 

To tune each piston you 
have to use your eyes and 
ears. The performance of 
each piston in turn is re- 
presented by a sine wave and 
a sound, An ideal curve and 
sound fs given as a reference 
and (he idea is to match the 
current piston's performance 
to this. After each piston is set 
the two waveforms are 
compared and success gives a 
green light display. 

One of the houses has a 
habit of bursting into flames 
and the race is on to collect 
the fire engine and dowse the 
flames before the house 
burns down. Changing from 



your current car means 
parking it in the fire station 
garage with its up and over 
doors. Then the ffre engine 
can emerge from its garage 
and dash off to the 
conflagration. 

On arrival at the fire, the 
water tank is shown and the 
idea is to dowse the flames in 
each window before the 
water runs out. Fail in your 
task and the house burns 
down before your very eyes. 

This could have been a 
superb entertainment if just a 
little more thought had been 
put into it. As it stands it 
provides short lived entertain- 
ment and I was left wfth the 
feeling that playing with the 
actual toys would have 
greater appeal to most 
children, EJX 





Gordon Hamlelt explains 
how Aiiolasoft can help you 
balance your books. 

WHENEVER SOFTWARE GETS 
bundled with a computer, it is a pretty 
good bet thai rhe three packages 
included will be a word processor, a 
database and a spreadsheet. The first 
two are familiar terms to most home 
micro users, bul by and large, spread 
sheets have always been associated with 
businesses. 

If you ask a non user what a spread 
sheet is, a typical response might be 
"something to do with accounts or 
financial forecasting" Is it reasonable to 
assume that this tool too will find a place 
in the home, and if so, what will people 
use it for? Cat-Kit from Ariolasoft aims to 
be useful to home users and there are 
some 20 initial ideas as to how h might 
prove helpful. 

A spreadsheet is really no more than 
a very iarge sheet of paper divided up 
into rows and columns. It allows you to 
make calculations on a given set of 
figures j for example your household 
expenses, and then re-calculate things 
quickly and simply without the need to 
rewrite the whole thing if, say, the 
mortgage rate changes. It can be used 
for nothi ng grander than checking your 
bank balance or working out how many 
rolls of wallpaper you need to decorate 
the lounge or, on a higher level, 
managing your company's finances. 
One term often associated with spread- 
sheets is "what if?" This, is because it is 
easy to work out problems such as 
J What if I increase the price by 10% bul 
lose 3% of my sales as a result?". 

One of the worst things about using a 



program like this is if you load it in and 
are presented with a series of rows and 
columns and you have absolutely no 
idea what to do next. It is here that Cal- 
Kil comes into its own. Not only do you 
get an easy to follow tutorial in the 
instruction manual, but you also get 20 
previously designed forms, ail of which 
come in two formats. The first has 
sample figures already loaded i n to show 
you the sort of results to expect and the 
second is left blank for you to use your 
own figures. If the design of the form is 
not quite to your liking, the tutorial 
shows you how you can easily change it. 
For example, you might not have a car 
and so have no use for a row giving 
details of motor expenses but prefer to 
substitute it for itemising your children's 
school fees. 

It is these templates that make the 
package easy to use and I for one would 
not have bothered setting up my own 
sheets if I had nothing to go on. 
Amongst the templates included are> 
home budget, metric conversion, 
starting a business and calculating loan 
repayments. 

So how does it all work? As I have 
mentioned, thesheet is divided up into a 
series of rows and columns^ In Cai-Kit, 
the maximum size of the sheet is 26 
columns (A-Z) by 99 rows (1-99). By 
referring to its co-ordinates, you can 
easily address any particular cell e.g. C 34 
or K4etc, The content of each cell can be 
text, numeric or formula. An example 
taken from the home budget template 
will show how ii all fits together. 

In the first column, you write down 
details of the varioius items of income 
and expenditure-salary, rent, travel etc. 
These are all text cells as are the labels 
for she text 12 columns - January, 
February etc, In the appropriate cell, 



you enter the relevant amount. For 
example, if eel! B2 represents salary for 
January and you earned £500, you enter 
500 in cell B2, This would be a numerical 
cell. If all your outgoings for January 
were in cells B20through toBlOandyou 
wanted to know your total expenses, 
you get the program to total cells B20 to 
B30 and to put the result in B32, This is an 
example of a formula cell Having input 
all your figures, you can quickly get 
answers for your nett in come or see how 
much you are spending on beer on a 
month by month breakdown, 

The program itself is very easy to use. 
A help screen is always available if you 
need it and there are several facilities 
designed to make life as simple for you 
as possible. A typical example is the 
replicate command. Say you have just 
entered a formula to add up all the 
expenses for January and want to do the 
same for the rest of the year, a simple 
command allows you to copy the 
formula across without having to write it 
out a dozen times. Sheets can be loaded 
from and saved to disk and be printed 
out if required. If you use Paperclip 
word processor, you can integrate the 
sheet into a report or a begging letter to 
your bank manager. 

The acid question is, I suppose, 
would I use Et myself and the answer is 
probably yes, The hesitancy is not 
through any fault of the program, I 
would recommend that without 
hesitation to anyone who has a lot of 
f igurewor k problems. It is just that 1 can t 
come to terms with the fact that my days 
are numbered! 

Touchline 

Ariolasoft: 68 Long Acre, Co vent 
Garden, London WCZE 9JH. 01 836 3411. 



...for only £79-95 




..-or Tuesday... or Thursday.., the 
sooner you send off the coupon, the 
sooner you'll have the entire knowtedge 
of the world at your fingertips. The 
Voyager range of Modems has full BABT approval and 
is fully compatible with just about any micro throughout the 
world. And you could pay twice the price for a modem and 
not get these features: 

• Multi Speed - including 3O0/30O r I2GG/75, 75/1200 full 
duplex, and 1200/1200 half duplex 

• LED/Computer status messages 

• More software su ppo rt t ha n any ot h er modem - and t he best 

The Magnificent Mustang 32 Cartridge 

• Auto Dial/Auto Answer as standard (Free telephone directory 
disk) 

• Full Bulletin Board Host software £69.95 (ex VAT). Run your 
own Bulletin Board (requires disk drive) 

• Micronet recommend Mustang software 

• Full Printer support even with non Commodore printers 

• Function Key Menus with full On- Line Help facilities 

• Off-line mailbox edeting including 'Graphic Mailboxes 1 

• Great Electronic mail support including file upload/download 

• The Magnificent Mustang 32 Cartridge (32 K EPROM} only 
£49,95 (ex VAT] 



Special Introductory Offer: 

We'll pay your VAT. Voyager 7 and 
Mustang 32 Cartridge for only £1 19.90. 
Fill rn the coupon then stand by to access 
mainframes and micros - woridwide and 
multispeed, 

Mmm house 

THE SINGLE SOURCE SOLUTION 

^_ ^ Modem House, 
|[^ 70 Longbrook Street, Exeter 
Devon EX4 GAP 




As Stocked by /Ml 
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Please send me: fnck which required) 

1. Voyager 7 Modem £9L94 jinc VAT} 

2, Voyager 7 and Mustang 32 Cartridge £1 19.90 

! enclose cheque/PO payable to 'Modem House" for 

OR Access No: 



NAME 



ADDRESS 



I 

Postto^ Modem House, 70 Longbrook Street, 
1 Exeter, Devon EX4 6AP Tel: (0392) 213355 
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M K G filing presents the 
second part of his excellent 
crossword program. 




AFTER A LONG HARD DAY BLASTING 
aliensand rescuingthe World yet again a 
crossword is an excellent way to bring 
you back down to earth. The first part of 
this Crossword program was printed in 
Vour Commodore September 1986, 
together with all necessary instructions. 

If you have entered the first part of 
this program simply continue entering 
these programs in the same way and 
5AVE them on to your disk or cassette 
afteT there previous parts. Refer back to 
last month's issue for instructions on 
how to RUN the program. 

If you want >o purchase this program 
on cassette or disk from our software 
service the full program is available on 
both the Sepiember 1986 and October 
1986 issues. 



±6 DiHtXED RECEPTION 
ENTER WORE*; R 



IS NOT ON TILL ROLL 




23 DOWH - BAR MA IDS HEAD- 
ENTER WORD : 



UHEH BREWING 141 



%mmm i cross lgadi 



2000 FORL=OTQ1&B:CX*0:FDRM 

TD15:HEAIM: CX«CX+AsPQK£13S24 

+H16+D, AiNEXTD 

2510 READA: IFAOCnHENPRINT" 

ERROR IN LINE";2Q40+(U10l!5 

TOP 

2020 NEXTL 

2040 DATA1,20,13,15,19,16,B, 
5,18,5,7,9,2, 12,5, 20,175 
2050 DATAt9.1,14 l 14 < 15,21, H 
,3,5,9,20,21, 14,4,9,12,195 
2060 0ATA21, 20, 5,4,16,5, 1,14 
,9.5.3.5,5.24,9,12,159 
2070 DAT A5, 18, 1,20, 1,5, 16,15 
,2,1,20,9,3,19,15,16,166 
2C50 Dfl'flia,5,3,9, 14,3,20,3, 
15,14,20,19,15,12,9,13,191 
2090 DATA16, 12,5,13,5, 14,20, 



19,1,19,20,21,20,5,13,1,204 
2100 DATA21,4,i2,9, 14, 19,1,9 
,12,3,1.12,20,5,16,16,153 
2110 DATftiS, 1,4, 7,14,21, 2, S, 
3,15,14,19,5,20,19,14,174 
2120 DA1A1, 16,13,5,14,20,9,! 
5,14,1,5,18,9,1,12,5,153 
2130 DATA24,3,5,19,19,5,1B,1 
B,15,1B, 20,9,14,20,1, 20,22B 
2140 &ATA15,13,2,1,18,13,19, 
1,3,3,15,12,32,32,32,32,243 
2150 DAT A32, 32 ,32, 32, 32, 32, 3 
2,32,32,32,32,32,32,32,32,32 
,512 

2160 DAT A32, 32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2170 DATA32, 32, 32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2180 DATA32,32,32, 32,32, 32,1 



2,32,32,32,32,32,32,32,32,32 
,512 

2190 DATA32, 32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2200 BATA0, 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

2210 CATA43, 49,49,50,40,51,4 
6,52,0,0,0,0,0,0,0,0,394 
2220 DATA0, 0,0, 0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2230 DA TA0, 0,0, 0,0, 0,0, 0,0,0 
,0,0,0,0,0,0,0 

2240 DAT AO, 48, 40, 46,60,48,12 
0,46,160,48,200,46,240,48,24 
,49,1249 

2250 DATA64.49, 104, 49, 144,49 
,164,49,224,49,6,50,46,50,68 
,50,1259 

2260 DAT A12B, SO, 168,50,206,5 
0,248,50,32,51,72,51,112,51, 



152,51,1524 

2270 DAT A 192, 51, 232, 51, It, 52 
,56,52,96,52,136,52,176,52,2 
16,52,1534 

2280 CAT AO, 0,0,0, 0,0,0,0,0,0 
,0,0,0,0,0,0,0 

2290 DATA0,0, 0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

2300 DATA0, 0,0, 1,0, 0,1, 0,0,0 
,0,0,0,0,0,0,2 

2310 DATAO f 0,0, 0,1,1,0,1,0,1 
,0,0,0,1,0,0,5 

2320 DATA0.Q, 0,0,0, 0,0,0, 0,0 

,0,0,0,0,0,0,0 

2330 DATA!!, II, 13, 13, 13, 13,1 
3,13,13,13,13,13,13,13,14,14 
,210 

2340 DATA 14, 14,14,14,14,14,1 
4,14,14,14,14,14,14,14,14,14 



► 



,224 

2350 DAT AO, 0,0, 0,0, 0,0* 0,0,0 
,0,0,0,0,0,0,0 

2360 DATA37, 54, 229,54,145,66 
,53.66,37,102,197,119,5,118, 
37,134,1512 

2370 DATA 133, 134, 197, 150,37, 
:t6,ES,li6,37,l?P,lg:,l?3,37 
,54,49,54,1896 

2390 DATA101,54,133,54,165,5 

4,229,54,5,54,69,34,197,70,3 
7,102,1432 

2390. DATA229, 116,69,118,101, 

134,145,134,197,150,5,150,37 

,164,133,166,2072 

2400 1)A!AG,0, 0,0,0,0,0,0, 0,0 

,0,0,0,0,0,0,0 

2410 DATAD, 10, 17,25,27,36,39 
,44,49,52,61,63,71,78,86,94, 
754 

2420 EATAlOl, 105,111, 115,115 

,123,126,130,137,143,149,154 

,158,162,166,169,2167 

2430 DATAO, 0,0,0, 0,0,0, 0,0,0 

,0,0,0,0,14,32,46 

2440 DA!A42,4,66,4,2ie,4,236 

,4,26,5,126,5,134,5,186,5,10 

70 

2450 DATA198, 5,30,6,90,4, 96", 
6,250,6,12,7,42,4,46,4,608 
2460 DAIA50,4, 54,4,58,4,66, 4 
,70,4,78,4,142,4,58,5,609 
2470 CATA13C5, 142,5, 194,5,2 

02,5,30,6,38,6,90,6,102,6,97 
2 

24B0 DATAO, 0,0,0, 0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2490 HATA10,7,8,2,9,3,5,5,3. 

9,2,8,7,10,6,7,101 

2500 DATA4,4,4,3,5,3,4,7,6,6 

f 5 f ^ 1 4 1 4 |i 3 $ 3 j 7 1 

2510 DATAO, 0, 0,0,0, 0,0,0, 0,0 

,0,0,0,0,0,0,0 

2520 DATA64.65.66.67,t6,67,6 
b, 47, 66, 67, 66 ,67, 66, 67, 66, 67 
,1060 

2530 SAT A66, 47, 46, 47, 46, 69, 6 
9,69,69,70,66,67,66,67,66,67 
,1076 

2540 DATA66,47,66,67,66,67,6 
6,71,64,72,64,72,64,72,64,72 
,1080 

2550 DftTA44,72,64,72,64,72,6 
4,72,64,72,64,72,64,73,74,74 
,1101 

2560 DATA74.75, 64, 72,64,72,6 
4,72,44,72,64,72,64,72,64,72 
,1101 

2570 DATA64, 74, 66, 77 ,69,78,6 
6,77,69,76,66,77,69,78,66,77 
, 1153 



2580 DATA69, 78,46,77,49,79,6 
O.Bi, 74,82, 66,77,69,7B,66,77 
,1188 

2590 DATA69,93,69,83,69,7B,6 
6,84,44 ,72,64,73,74, 75, 64, 73 
,1160 

2400 BATA74,75,64,73,74,75,6 
4,73,74,75,64,73,74,75,64,73 
,1144 

2610 DATA74,75, 64, 73, 74,75,4 
4,73,74,74,74,74,74,75,64,72 
,1153 

2620 DATA64, 76, 66, 85, 74,82,6 
6,85,74,82,66,95,74,82,66,85 
,1212 

2430 &ATA74,92,66,86,80,B7 ) 6 
6,86,80,97,66,86,80,97,66,86 
,1265 

2640 DATA80,81, 74, 68,90,97. 6 
6,84,64,72,64,73,74,75,64,73 
,1199 

2650 DATA74, 75, 64, 73,74, 75,4 
4,73,74,75,64,72,64,72,64,72 
,1129 

2660 DATA64, 72,44,72,44,72.6 

4,72,64,73,74,75,64.72,64,72 
,1102 

2670 DATA44,76,66,86,80,97,6 
6,86,80,87,66,86,90,97,66,86 
, 1249 

2680 DATA80,B7, 66. 77,69,78. 4 
6,77,69,83,69,93,69,78,66,77 
,1194 

2690 DATA69, 79, 10,89,69.33,4 
9,90,64,72,64,72,44,72,64,72 
,1172 

2700 5ATA64, 72,64,72, 44.72, 6 
4,72,64,72,44,73,74,75,64,73 
,1103 

2710 SATA74,74,74,74 i 74 t 75,6 
4,73,74,75,64,73,74,74,74,75 
,1165 

2720 0ATA44,76,66,77,69,78.4 
6t77 t 69, B^ £9, BJp &9, 78) 64) 77 
,1167 

2730 13ATA69, 83.69,91 ,74,82,6 
6,96,90,92,80,81,74,62,46,96 
,1261 

2740 DATA80, 87,66, 86,90,92,9 
0,93,64,72,64,73,74,75,64,73 



2750 QATA74,74,74,74,74,75.6 
4,73,74,74,74,74.74,75,44,72 
,1163 

2740 DA7A64, 72, 64, 73.74,75. 4 
4,72,64,72,64,72,44,72,44,72 
,1102 

2770 DAT A64, 76, 66, 66, 80, 67, 6 
4,84.80,92,80,81,74,82.66,86 
,1252 

2790 BA"AB0,92,90,6l,74,94,6 



9,83,69,76,66,95,74,94,69,83 
, 1271 

2790 DATA69, 78,66,77, 69,78,6 
6,84,64,72,64,72,64,72,64,72 
,1131 

2800 DATA44, 72,44,73,74,75,6 
4,72,64,72,64,73,74,74,74,74 
j 1 1 27 

2810 DATA74, 75,64, 73,74, 7*, 7 

4,74,74,75,44,73,74,75,64,72 
,1153 

2820 DATA64,95, 69,83, 69,78,4 
6, 77,49,78,66, 95, 74,94,69,83 
,1219 

2830 DA TA69, 78, 66, 95, 74, 88, 8 
0,92,80,87,66,86,80,92,80,92 
,1295 

2B40 DA'ABO, 87,66,86,60, 67, 6 
6,84,64,73,74,74,74,73,64,73 



2150 DATA74.75,64,73,74,74,7 
4,74,74,73,64,73,74,75,64,72 
,1133 

2860 DATA64J2, 64, 72, 64,72,6 
4,72,64,72,64,72.64,72,64,72 
,1088 

2B70 DATA64, 96, 80, 92,80,89,6 
9,79,80,87,66,86,80,92,80,92 
,1312 

2880 DATA80,87 T 66, 86, 90,97,6 
6,77,69.78,66,77,69,7B,66,77 
, 1209 

2990 DATA69,78,66.77.69,78,6 
6,84,64,72,64,72,64,73,74,73 
,1145 

2900 DATA64, 72.44,72,44,72,6 

4, 72 ,64, 72, 6*, 72, 64, 72, 64, 73 
,1089 

2910 0ATA74,75,64.73.74.75.6 
4,73,74,75,64,73,74,75.64,72 
,1143 

2920 WTA64, 76,46,77,49,91, 7 
4,94,49,78,66,77,49,76,66,77 
,1191 

2930 &ATA49,7B,66,77,69,78,fc 
6,85,74,82,64,63,74,82,66,83 
,1202 

2940 DATA74, 62,66.85.74,32,6 
6, 64,44, 72,44,73, 74,74,74,74 
,1182 

2950 MTA7*,75,64,73,74,75,6 
4,73,74,75,64.73.74,75.64,73 



2960 DA T A74,75,64,73.74 i ?5,6 

4,73,74,75,64,73,74,75,64,72 
,1143 

2970 DATA44, 76,66,66,90,92,3 
0,92, 80,87,46.96, 80,B7,6b, 65 
,1273 

2960 DATA74, 94, 69. 79,80,87,6 
6,86,80,87,66,86.80,87,46,86 



,1273 

2990 DATAaO.87,64,66,60.67,6 
6,84,64,72,64,72,64.72,64,7? 
,1160 

3000 0ATA44, 72. 64,72.44,72.4 
4, 73,74.74,74', 75. 44,72,44, 72 
,1114 

3010 DATA64,72,6*, 72, 64,72,6 

',72,64,72,64,72,64,72,64,72 
,1096 

3020 DATA64,97,66,99,64,98.6 
6.9B,64,9B,66,9B,64.98,64,99 
,1310 

3030 DA 7 ABO, 30, 60,100,46,99, 

66,98,66,98,64.98, 46,96. 66, 9 
8,1324 

CA'A66.96.i6,?E,66,9B.6 



140 

:47 

164 
171 



187 

196 
32, 



? i j . B 1 1 i 9 ■ ! 5B3 

3050 SAT6i20vl21,122,!23,124 
,125, 124,127421, 129, 130, 131 
,132,133.134,135.2040 
3040 DATAi3t.l37,l38,139 
,14l,l42,:43 p m.li5,146 
,146.149, 130, 151, 2296 
3070 0A T A:60, 161, 142,143 
,145. 166, 167.169, 149,170 
,172, 173, HU7!, 2460 
3080 M- 4:74, 3 77, J 78. 179 
,:8l f 182, 163,184, 185, *B6 
.IBB, 169, 1 90,191, 2936 
3090 DATA192,193.:94,195 

■ toi 1 eg • go T*7 T1 
, IT f i J To k i Ml i p i 

32,32,32,1820 

3100 3ATA32, 32, 32, 32,32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

3110 DA T A32, 32, 32, 32,32,32,3 
2,32,32,32.32,32.32,32,32,32 
,512 

3120 DATR32. 32. 32,32,32.32,3 
2, 32, 32 ,32, 32, 32, 32, 32, 32, 32 
,512 

3130 04^32,32,32.32,32,32.3 
2, 32 , 32, 32j 32 ^ 32*32, 32 1, 32 
,512 

3140 DATA32,32,32, 32,32.32.3 
2 , J2 f j z h 3 2 + 3 2 ^ 32i 12, 32 t 32-p 32 
,512 

3150 DA'ASS, 32. 32,32,32,32,3 

2, 32, 32, 32. 32. T2, 32,32, 32, 32 
,512 

3160 DATA49-32,1,3, 18,15, 19, 
19,58,32, L, 9. 16,32, 9, 14,329 
3170 0ATA32.2. 18,15,11, 5, 14, 
32, 1,20, 13,32,2, 1,12,225 
3180 DATA12, 32, 32, 27, 49,49,2 
9,32,54,32,1,3,58,32,4,5,450 
3190 0ATAl8.1B,9 l 3,11.32rUl 



► 



27 



2,12,15,23,19,32,4,15,23,249 
3200 DATA12,32,9, 14, 19,9,4,5 
,19,32,32,27,55,29,32,32,342 
32X0 DA7A49, 48, 32,1,3,58,32, 
4,5,3,12,1,18,5,32,7,310 
3220 DATA9, IB, 12,32, 15,6,32, 
12,9,20,20, 12.5, 32, 23,5,262 

3230 CAT A9, 7,8,20,12,27,56,2 
9,49,49,32,1,3,16,15,19,374 

3240 DATA19, 31, 32, 3.1,14,32, 
9,20,32.2,5,32,20,8,9,296 
3250 &ATA19, 32, 23, 15,18, 4,43 
,32,27,50,29,32,32,32,32,32, 
472 

3260 DATA49,50,32,i,3,19.15, 
19,19, 59,32, 20,1, 11,9,14,351 
3270 DA7A7,32, 9,20, 32, 19,20. 
18, 1,9, 7, 8, 20 ,32, 27, 57, 3 18 
3290 EA t A29, 32,32,32,32,32,3 
2,32.49,52,12,1,3,18.15,19,4 
42 

3290 DATA19,56,32, 19,23,5,5, 
20,32,7,15,9,14,7,32,21,319 
3300 BATA16,32,20,8,5,:52,23. 
1,12.12,32,27,51,29,32,32,34 
4 

33!0 DAH49, 54, 32, 1,3,11,13, 
19,19,5a, 32, 18,5,12,1, 20, 356 
3320 CA'A9. 22, 5,32, ;5, 6,32,1 
0.15.6,14,14,9,5.32,3,231 
3330 DATA5, 3,9. -2,32,27,53.2 
9, 49, 56, 32, K3.59. 32,3, 406 
3340 5A T A24 1 :4.5, 12,32,3, 12, 

15, 20, E. 32. 23.9, 20, E, 15,254 
3350 DA T A2l. 20, 32,4, 13,9, ;4, 



PR3GRAMr 1H05S 10AD2 



2000 FGRL-0TD16BiCH"OiFORD'0 

TDl5sREADAiCX»C)(+ft:PDKE16S24 

+LJI6+D, AfNEKTD 

2010 REflDfts IFA< >CXTHEMPR1NT* 

ERRCR IN LINE"i2040MLU0)!S 

TOP 

2020 NEXTL 

2040 DATA32, 29,32,32, 32,32,3 
2,32,32,32,32,32,49,51,32,4, 
537 

2050 DATA58,32,16,J,23,1# ) 19 
,32,4,19,9,14,11,32,23,9,315 
2060 DATA20,B,32,3,B,1,:8,7 ( 
5,4,32,1,20,15,13,32,219 
2070 DATA32,27, 55,29,49,53,3 
2,4,59,32,19,9,7,14,1,12,433 
20B0 DATA32. 3, 15, 12, 12,5,3,2 
0,15, 18, 32, 15, 14,32,20, B,254 
2090 5A7A5, 32, 18,15,15,6,32, 
32,27,54,29,32,49,55,32,4,43 
7 



'1 ;Q ~J " 97 p~ ">0 T9 V) \ 

85 

3360 0A T A50, 48, 32,1,3, 58,32, 
18. 15. 4, 5,14, 25, 32,1, 20,353 
3370 DA T A32, 20, 5, 12,5.22,9,1 

9.9. 15,1', 32,3, 5. 14.20,236 
3390 CATA18,5, 32,32, 27, 51 , 29 
♦32,50,50,32,1,3, 19.15.19,41 

3390 UATA19.59, 32,1,9,18,3.: 
9.1,6,20,32,4.15,9,14,239 
3400 QATA7,32,l9,lS,l3,S,lS, 
19,1, 21, 12,20,32, 27,57,29,32 

i; 

3M0 DATA50,52,32,i,3,18,15, 
I?, 1 9, 5B, St, 9 j 14 1 32, 1 9* 2 1 f 39 
4 

3420 DATA3, 8,32, 1,32,13,1,14 

,14,5.18,32,27,50,29.32,311 

3430 0ATA32. 32,32,32,32,32.3 

2,32,50,53,32,1,3,58,32,5,41 
0 

34*0 &ATA14,3.12,I5,19.5,4,3 
2, 3, 1,20, 9, 5. 18,1, 144 
3450 &ATA12, 32,7,19,15,21, 14 
,4,19.32,32,27,34,29,32,32,3 
92 

3440 DATA50,55,32,l,3,tB.i5, 
19,19,39,32,4,15,13,9,14,357 
3470 DATA1 ( 20,5, 32.9, 3,15,14 
.32,20,19,15,12,12,13,16,239 
3*80 DATA32. 27,55, 29,32,32, 3 
2, 32,50,54,32,1, 3,16,15,19,4 
63 

3490 DA-A:9,59,32.20.l5.i5.1 



2100 DA7A58, 32,20, 15,15, 32,1 

3,21,3,9,32,3,1,21,19,5,299 

2110 CATA4, 32, 19,5,24,32,3,5 

,19,19,1,20,9,15,14,32,253 

2120 BAT A32, 27, 54, 29,49,57,3 

2,4,15,23,14,58,32,16,19,15, 

473 

2130 DATA7, 38,1,13,13,9,14,7 
,32,13,9,19,20,1,11,5,192 
2140 0ATA32,27,53,29,32,32,3 
2,32,32,32,32,32,50,49,32,4, 
532 

2150 UATA58, 32,3, 15,12,15,21 

,13,32,23,9,20,8,32,16,1,315 

2160 DATA9, 14,20, 32, 9, 14,20, 

5,14,19,9,22,5,12,25,32,261 

2170 DATA32,27,52,29, 50,50,3 

2,4,15,23,14,59,32,19,13,1,4 

51 

2190 DATA12,12,32,2,9,2Q,32, 
23,9,20,9,32,1,32,2,9,255 
2190 DATA7 I 32,2, 1,14,7,32,27 
,52,29,32,32,50,51, 32, 4,404 



2,19,32,20,13,32,19,20,1,18, 
347 

3500 DA7A2Q, 32,23,9, 20,8, 32, 

27,49.49,29.32,32,32,32,32,4 
57 

3510 DA T A49,32,4,I5,23,14,58 
.32,19,1,7,1,3,9,15,21,303 
3520 DATA19, 32. 19,20,1, 20, 21 
.5,32,27,54,29,32,32,32,32,4 
07 

3530 DATA32. 32,32,32,32,32,3 
2,32,50,32,4,13,23,14,58,32, 
494 

3540 BATO, 23, 15,32,19,5,14 
,20, 9, 13,5,14,20,1. 12, 32,254 
3550 DATAl2 1 l)4 t 9 T 5,l9,32,27 
,35,29,32,32,32,32,32,32,385 
3540 DATA51, 32,4, 15,23,14, 58 
,32,23,9,14,4,32,3,1,20,335 
3570 DATA!, 9, 5/18,32, 15, 14*3 
2,20,8,5,32,13,9,12,12,238 
3580 DATA32,27,52,29,32,32,3 
2,32,52.32,4,58,32.19,20,15, 
500 

3590 &ATA16.32,20,B,5,32,17, 
21,5,5,14,44,1,18,15,21,274 
3600 0ATA14, 4,32, 20,8.5. 32,1 
4,3, 3, IV, 32, 32,27,54,29,322 
3410 0ATA53,32,4 t 15.23, 14,58 

,32,20,9,9,19,32,8,15,7,349 
3620 DATA32.7,5,20,l9 t 32,9 ( l 
4,32,20,8,5,32,23,1,25,294 
3630 DATA32.27,52, 29,32,32, 3 
2,32,54,32,4.15.23.14,59,32, 
500 



2200 DA7A13, 23, 14,59, 32,2,1, 
19,32,13,1,9,4,19,32,9,291 
2210 CATA5,l t 4, 32, 23, 8,5,14, 
32,2, IB, 5, 23, 9,14, 7,202 
2220 DATA32.27. 52,29,50,52,3 
2,4, 15, 23, 14. 58, 32, 1,14, 9,44 
4 

2230 &ATA13,1, 12,32,16,15, 21 
,3,9,32,27,51,29,32,32,32,35 
6 

2240 DA T A32,32,32,32,32,32,3 
2,32,32,32,32,32,50,54,32,4, 
524 

2250 DATA15, 23, 14,38,32,8, 9, 

7,9,32,16,1,19,19,32,2,295 

2260 IWA3, 20, 23, 5,5, 14,32,1 

3,15.21,14,20.1,9,14,19,230 

2270 DATAJ2. 27,51, 29,0,0,0.0 

,0,0,0.0,0,0,0,0,139 

2280 DATAO. 0,0, 0,0, 0,0, 0,0,0 

,0,0,0,0,0,0,0 

2290 0ATA0,0, 0,0,0,0, 0,0,0,0 
,0,0,0*0,0,0,0 



3440 mm, 9, 12, 4,5,2, 5,5,1 
9, 20, 32, 3, 1,19, IB, 25,201 
3450 DATA9, 14,7,32,14,21,18, 
19,5.32,27,51,29,32,32,32,37 

3640 SATA55i32,4,i3,'23,14,5| 

jlt *r ^< -a e 7-5 ji tt- 

1 .'hi 4 J i h -' ■ h. * k .' * i L L ■ 1*1 W4f0| - "J 

0 

3670 jA r Al.4,32.9,2C-,32.4,lS 

3680 DA •41.19,2?, 32, 32, 27. 53 
,29,56, 32. 4.;5. 23. 14,53, 32, 4 
4? 

3i90 ^1,32,19,21,14, 32, 3, 
15,12, '.2,5.:, 20.9,15,14,227 
3700 IATA32. 1,20.32.*, 21. 19. 

1 ! 73 11 ^ - T 3 T" T 1 ! 7 i 

07 

3710 DATA57.3;, 4,15,23. 14. 58 
i32i 4i . - k ~ i 1 l 1 1 ^ 3hl < n i j 2 n j 3 7 

3720 DATA16.B, 15,20, 15,7, 18. 

1,14,8,32,27,52,127,0,223,58 
3 

5000 PaiNT u (C-R)NE*":?RlH7"{ 
DGW<DD«N)_0A]r**HRt[34)+*l 
CROSS ^QA02 ! '+C«Rt(34> + ",l" 
5010 RE? CitANfiE ,1 ABOVE TQ 

,9 m DISK. 

5520 PRINTMD0WNH90WM (D0NN 
) (DON*) RUT 

5030 PDKE63!,:3;"Di(E&32.13iP 

DKE633.l3:?Q^199,3!P i llNT*(H 
QM£) 11 

■ 



2300 DATAO, 0,0, 0,0,0, 0,0, 0,0 
,0,0,0,0,0,0,0 

2310 8ATAO,0,0, 0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2320 DATAO,0,0, 0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

2330 DATA0,0,O,O,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2340 DATAO, 0,0,0,0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2350 DATAO, 0,0,0,0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2360 DATAO,0,0, 0,0,0,0, 0,0,0 
,0,0,0,0,0,0,0 

2370 DATAO, 0,0. 0,0, 0,0, 0,0,0 
,0,0,0,0,0,0,0 

2380 DATAO. 0,0, 0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

2390 DATAO, 0,0,0,0, 0,0,0,0,0 
,0,0,0,0,0,0,0 

2400 CATA0,0. 0,0,0, 0,0,0, 0,0 

► 



,0,0,0,0,0,0,0 

2410 0*140,0,0,0,0,0,0,0,0,0 
,0,0,0,0,0,4,0 

2420 DATAO, 0,0,0. 0,0,0,0,0,4 
,0,0,0,0,0,0,0 

2430 DATAO, 0,0,0, 21,16,6, 15, 
12,19,20,5,18,25,6,9,174 
2UO DATA4,4,12,5,:a,:i,ia,5 
,19,5,14,20,19,15, 19,4,196 
2450 SATfl9,14 > l i !4 ( 3,5 ( :B l 21 
,2,6,15,1,16,4,4,9,146 
2460 DA"A14,7,15,5, 12,6, 1,16 
,16,9, 12, 6,15. 15,12,3, 166 
2470 0ATA1,2O,U, 15, 13,2,18 
,5,6,21,19,1,12,2,5,144 
2480 0ATA5, 16,2, 15,20,20,12. 
5,21,14,6,15,12,4,8,5,162 
2490 DATAl, 4, 9, 14,7,12,5,1,1 
4,20,18,1.14,3,5,18,146 
2500 DATA15,16,5, 4, 15,5,4,9, 
20,3.6,18,15,4,4,5,152 
2510 0ATA1,18,2,1,1B,15.14,5 
,20,2,1,16,20,5,18,4,162 
2520 0ATA5, 12,5,20,5.15,16,1 
,12,19,6,12,15.7,1,2,153 
2530 0ATA12,5, 12,9,4, 15, 16,1 
,16,1,12,12,32,32,32,32,245 
2540 &ATAJ2.32, 32,32,32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2550 0ATA32,32,32,32,32,32,3 
2.32,32,32,32,32,32,32,32,33 
,512 

2560 DATA32,32, 32,32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2574 0ATA32,32, 32,32, 32,32, 3 
2, 32 1 32 1 32 ^ 12 1 32, 32 , 32 j 32 , 32 
,512 

2530 DATA32,32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2590 BATAJ2, 32, 32, 32,0,0.0,0 

,0,0,0,0.0,0,0,0,128 

2iM DATAO. 0,0,0,46,49,4b. 50 

,40,51,46,52,0,0,0,0,394 

2610 DATA0.0. 0,0,0, 0,0,4, 0,0 

,0,0,4,0,0,0,0 

2624 BATA0,4, 0,0,4, 0,0. 0,0,0 
,0,0.0,4,0,0,0 

2630 DATAO.4,0,Q,0,49,40,49. 
60, 4B, 120, 46. 160,46,204, 4B,B 
B3 

2640 DATA240, 48, 24. 49,64,49, 
104,49, !44,49,lB4, 49, 224, 49, 
6,50,1384 

2650 DATA46,50, 66,50, 128,54, 
146,50,206,50,246.50,32,51,7 
2,51,1394 

2660 DATA112, 51, 152,51, 192,5 
1,232,51 , '. 6, 52, 56, 52, 96 ,52, 1 



36,52,1444 

2670 DATAO, 0,0,4, 0,0,0,0, 0,0 
,0,0,0,0,0,0,4 

2660 DATA4,0, 0,0.0, 0,0,0,0,0 
,0,0,4,0,0,0,0 

2690 DATAO, 0,0,0, 4,0,0,0,0,1 
,0,0,4,0,0,0,1 

2704 DATAO, 0,0,4, 4,0,1, 1,0,1 
,0,1,0,0,0,1,5 

2714 BATA4, 0,0, 4,0, 0,0,0, 0,0 
,0,0,0,4,0,0,0 

2720 DATAO, 0,4,4, 13, 13, 13, 13 
,13,13,13,13,13,13,13,13,156 
2730 DATA14.14, 14,14,14,14,1 
4,14,14,14,14,14,14,14,14,14 
,224 

2740 DA1A14, 14,0,0,4,0,0,0,4 

,0,4,0,0,4,0,0,28 

2750 DATAO, 0.4, 0,37,54,229, 5 

4,165,86,37,102,197,118,5,11 

5,1202 

2764 DATA37, 134, 133,134,197, 
150,85,166,37,198. 181,198, 37 
,54,69,54,1664 

2770 DATA101,54, 133, 54, 165.5 

4,229,54,5.54,69,54,197,70,3 
7,102,1432 

2764 DATA229. 118,49,118, 101, 

134,165,134,197.154,5,150,37 

,166,133,166,2072 

2790 DATAO, 0,4,0, 0,0,0, 0,0,4 

,4,4,0,0,4,0,0 

2600 DA ? AO,0,0, 4,0,10,17,25, 

34,37,42,47,50,59,67,74,462 

2010 DATAB4, 90,97,101, 107, !1 

1,1'14, 119, 122,126, 133, 139, 14 

5,150,154,158,1950 

2820 DATA162, 165, 0,0, 0,0,0,0 

,0,0,0,0,0,0,0,0,327 

2834 DATA4, 0,12, 30, 42, 4,66,4 

,216,4,26,5,126,5,134,5,681 

2840 DATA186,5,19B,5,30,6,96 

,6,254,6,12,7,42,4,46,4,903 

2650 047454,4,54,4,58,4,66,4 

,70,4,76,4,142,4,58,5,609 

2660 DATAt30,5, 142,5, 194,5,2 

02,5.30,6,38,6,90,6,102,6,97 

2 

2974 DATAO, 0,0,0,0, 0,0, 4,0,0 
,0,0,0,0,0,0,0 

2680 DATAO, 0,0,0,10,7,6, 9,3, 

5,5,3, 9,B,7, 10,84 

2690 DATfl6,7,*,6,4,3,5,3,*,7 

i, t; q h i « 1 4 j 4 ^ 4 t 7B 

2900 DATA3. 3,0, 0,0,0,0,0, 0,0 

,0,0,0,0,0,0,6 

2910 DATAO, 0,C, 0,64, 65. 66, 67 
.66,67,66,47.66,67,66,67,794 
2920 DATA66,67,66,67,66,67.6 

6,67,66.66,69,69, 69, 70, 6&, 67 
,1076 



2930 DATA66,67,64,47,&4,&7,6 
6,67,66,67,66,71,64,72,64,72 
,1074 

2940 041464,72,64,72,44,72,6 
4, 72,6<, 72,64,72,64,72,64, 72 
,1088 

2950 DATA64, 73, 74,74, 74, 73,6 
4,72,64,72,64,72,64,72,64,72 
,1114 

2960 DATA64, 72,64,72, 64, 74, 6 
6,77,69,78,66,77,49,78,66,77 
,1135 

2970 D4TA69,78,46,77,49,78,4 
6,77,69,79,80,61,74,82,46,77 
,1168 

2990 DAT469, 76,46,77,69,93,6 
9,63,69,78,66,84,44,72,64,73 
,1164 

2990 047474,75,64,73,74,75,4 

4,73,74,75,64,73,74,75,44,73" 

,1144 

3400 0*7474,75,64,73,74,75,(1 
4,73,74,75.44,73,74,74,74,74 
,1154 

3010 DATA74, 75,44, 72,64,76,6 
6,85,74,62,46,85,74,92,66,85 
,1190 

3024 DATA74, 62,66,85,74,82,6 
6,86,90,67,66,66,60,87,46,86 
,1253 

3030 DATA90, 67 ,66, 64, 84,61,7 
4,74,74,82,46,84,64,72,64,73 
,1207 

3040 DATA74.75, 44,73,74,75,6 
4,73,74,75,64,73,74,75,44,72 
,1143 

3050 D4TA64,72, 64, 72,44,72,4 
4,72,64,72,64,72,64,73,74,74 
,1101 

3064 DATA74,75,64,72,&4,74,6 
6,66,80.87,66,96,90,87,66,86 
,1215 

3070 DATAB0,97,66,66 1 6O,67 i 6 
6,77,69,79,66,77,49,83,69,63 
,1223 

3080 DATA69, 78,66,77,69,79,8 
0,81,74,94.69,90,44,72,44,72 
,1196 

3090 041464,72,44,72,64,72,4 
4,72,64,72,64,72,64,72,64,73 
,1089 

3100 DATA74,75, 64, 73, 74.74,7 
4,74,74,75,64,73,74,75,64,73 
,1154 

3114 DATA74,74,74, 75. 64.74,6 
4,77,69,78,66,77,69,83,69,63 
,1174 

3120 DATA49.7B,66,77,69,B3,6 
9,91,74,62,46,86,80,92,30,31 
,1243 

3130 D4TA74, 02,46,36,90,87,4 



6,84,80,92,60,93,64,72,64,73 
,1245 

3140 DATA74,75,64,73,74,74,7 
4,74,74,75,64,73,74,74,74,74 
,1144 

3150 DATA74.75, 64,72,64.72, 6 
4,73,74,73,44,72,64,72,64,72 
,1115 

3160 DAT464, 72,64, 72,64,74,4 
6, 66, 64, 67, 66, 86, 90,92,80, 81 
,1216 

3170 047474,92,46,36,60.92, 8 
0, 81, 74, 94, 6'J,B3. 49, 78,46,85 
,1259 

3130 047474.94,69,33,49.73,4 
6,77,69,79,64,34,64,72,64,72 
,1179 

3190 D4TA44,72.44,72,44,72 ! 4 
4,73,74,75.64,72,44,72,64,73 
,1103 

3200 DATA74,74,74,74,74,75,6 
4,73.74,74,74,74,74,75,64,73 
,1164 

3214 0flTA74,75,64, 72,44,95, 6 
9,83,49, 79, 66, 77,49,7B,46, 65 
,1194 

3220 0AT474,94,49,93,49,7a,4 
6,95,74,88,80,92,80,37,66,66 
,1271 

3230 0ATA8O,92,8O,92.8O,87,4 
6,86,90,87,66,84,64,73,74,74 
,1265 

3240 D4TA74,75,64,73,74,75,6 
4,73,74,74,74,74,74,75,64,73 
,1154 

3250 D4TA74,75,64, 72,64, 72,4 
4,72,64,72,64,72,64,72,64,72 
,1101 

3260 DATA44,72,64, 72, 64,94.9 
0,81,74,94,69.79,60,67,46,86 
, 1226 

3270 D4TA80,92, BO. 92,90,87,6 
6,86,90,97,66,77,69,73,66,77 
, 1263 

3280 041469,78,46,77,69,78,6 
6,77,69,70,66,84,64,72,64,73 
,1150 

3290 DAT474, 74,74,75, 64, 72,6 
4,72,64,72,44,72,64,72,64,72 
,1113 

330O DATA44,72, 64, 73,74,75,4 
4,73,74,75,64,73,74,75,64,73 
,1131 

3310 DATA74,75,&4,72,64,74,6 
4,65,74,74,74,94,69,78,66,77 
,1182 

3320 D4TA69, 76,64, 77, 69,76,6 
4, 77,69,76,66,85, 74, B2,66,B5 
,1199 

► 
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3330 DATA74,B2,66,B5,74,B2,6 
6,85,74,82,66,84,64,72,64,73 
,1193 

33+0 DATA74,74,74.74,74,75,6 
4,73,74,75. 64,73, 74,75,64,73 
^ 1194 

3350 DATA74J5, 64, 73,74, 75,6 
4,73,74,75,64,73,74,75,64,73 
,1144 

3360 DA~A7*,75,64,72,&4,76,6 
6,36,00,92,60,92,60,97,66,86 
,1240 

3370 OATftaO. 97. 66,05,74,94,6 
9,79,00.87,66,66, 00,97,66,86 
,1372 

33B0 DA7ABO,B7, 66, B6, 90,97,6 
a. E6.E0, 67, 66, 94. 64,72, 64, 72 
,1227 

3390 Dfl*A64,72,64,72,64,72,6 
4, 72, 64, 72, 64, 73, 74, 74 f 74, 75 
,1114 

3400 DATA64, 72. 64, 72,64,72,6 
4,72,64,72,64,72,64,72,64,72 
,1088 

3410 DAT A64, 72,64,72.64.97,6 
6,98,66,98,66,99,66.90,66,90 
,1253 

3420 DA!A66, 90, 66, 99, 30,80,9 
3, 100,66, 99,66.98,66,98,66,9 



P206R AM :1 CROSS LGAD3 



2000 F0RL=OTOl68iC]t«0iF0RD-0 

T015: READ Ai Cl! S CX+ A: POKE 19224 

+LI lb^L , ; NEXTD 

2010 READft? I Ffl< >CKTHENPRINT' 

ERROR IN LI NT ; 2040+ (It 10) i 8 

TOP 

2070 NEXTL 

2040 DATA49,57,32,1,3,1B,15, 
19,19,36,32,23,15,15,4,12,37 
2 

2050 DATA1, 14,4,32,19,16,19, 
9,20,5,32,32,27,51,29,32,341 
2060 DATA32,32,32,32,32,32,3 
2,32,50,49,32,1,3,50,32,8,48 
9 

2070 DfW5, 32,6, 15, 12, 12, 15, 
23,19,32,20,8,5,32,13,1,250 
2080 BATfllB, 3,a,32,B, 1 h IB, S, 
32,32,27,53,44,52,29,32,394 
2090 DATA50, 52, 32, 1,3,59,32, 
21,14,4,5,10,7,18,15,21,351 
2100 0ATA14 t 4,32,2,21,18,9,l 
,12,32,3,8,1,13,2,3,177 



0,1325 

3430 DATA66, 98, 66,98,66,96,6 
6, 9B, 66.98, 66, 101. 112,113,11 
4.115,1441 

3440 DATAll6,ll7,il0,ll9,l2O 
,121,122.123,124,125,126,127 

,123,129,130,131,1976 

3450 DATAl32,l33 t l34,i3S,l36 

,137,138,139.140,141,142,143 

,144,145,146,147,2232 

3460 DATA148. 14^,130, 151,160 

,161,162, 163, 164,165, 166,167 

,168,169,170,171,2584 

3470 OATA172, 173, 174,175, 176 

,177,178,179,100,181,182,133 

,104,185,186,187,2872 

3480 0ATA1BB, 189,190,191, 192 

, 193,114,195,196, 197, 198, 199 

,32,32,32,32,2450 

3490 DAT A32 , 32, 32, 32 , 32 , 32 , 3 

2,32,32,32,32,32,32,32,32,32 

,512 

3500 DAT A32, 32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

3510 DATA32, 32, 32,32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

3320 DATA32,32, 32, 32, 32,32,3 



2110 DATA1B,32,32,27,56,29,3 
2,32,50,34,32,1,3,19,15,19,4 
50 

2120 DATA19, 59,32, 4,5, 14,9,1 
,12,32,15,6,32,19,5,1,264 
2130 DATA12,32, 6, 21, 18,32,32 
,27,55,29,32,32,32,32,32,32, 
456 

2140 DATA50 t 5S,32,l ) 3 1 i8,15, 
19,19,59,32,14,15,20,32,1,30 
4 

2150 DATA32,4,10,1,21,7,0,2O 
,32,3,15,14,20,1,9,14,219 
2160 DAIA5,1S,32,27,52,44,34 
,29,49,32,4,15,23,14,58,32,4 
69 

2170 DATA6, 15,21, 14,4,32,53, 
48,32,20,15,32,19,20,18,1,35 

0 

2180 DAfA9,7,8, 20, 5, 14,32,15 
,21,20,32,32,27,54,29,32,357 
2190 DATA50 f 32,4,15,23,14,5B 
,32,20,0,5,32,23,1,25,32,374 
22O0 0ATA2O, 15,32,7, 15,32, 6, 
15, 18,32, 1,32,20,9,20,12,296 



2,32,32,32,32,32,32,32,32,32 
,312 

3530 DATA32,32, 32, 32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

3540 MTW2, 32, 32, 32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

3550 DAT A32, 32, 32, 32, 49, 32,1 
,53,32,13,9,24,32,0.15,12,41 
3 

3560 DATA5, 19,32,21, 16,44,20 
,19,25,32,3,15,22,5,18,32,32 
7 ' ' 

3570 DATA2U6,32,10,15,2,32 
,32,27,49,40,29,54,32,1,3,40 
3 

3580 DATA1B,15,19,:9,5G,I2.2 
,5,14,20,32,13,21,19,9,3,299 
3590 DATA9, 1,14,32,32,27,55, 
29,32,32,32,32,32,32,32,32,4 

55 

3600 DATA32,32,32, 32, 49,46,3 
2,1,3,58,32,9,14,20,18,15,42 

7 

3610 SATfti, 21, 3, 5,19,32, 1,20 
,32,1,32,3,5,12,5,2,197 
3620 DA7A19,!,20,9,15,U,32, 
32,27,56,29,32,49,49,32,1,41 
6 

3630 DATA3,iB,15,19,19,59,32 
,9,32,3,1,14,32,4,18,15,292 
3640 CATA14, 5, 32, 1,19,32,1,3 



2210 DA!A5,32,32,27 1 53,29,32 
,32,51,32,4,15,23,14,58,32,4 
73 

2220 DATA9, 14,3, 12,9, 14,5,4, 
32,20,15,32,2,5,32,20,220 
2230 DATA8, 9, 14,32,32,27,52, 
29,32,32,32,32,32,32,32,32,4 
59 

2240 DATA52, 32, 4, 15,23,14,56 
j ,32,3,1,14,20,5,18,32,9,332 
2250 DATA14, 32, 1,32,4, 1,26,5 
,32,32,27,54,29,32,32,32,303 
2260 DATA32, 32,32,32,32,32,3 
2,32,53,32,4,15,23,14,58,32, 
497 

2270 DATA3, 15, 18, 4,32,6, 18,1 
5,13,32,5,22,5,18,32,15,253 
2260 BATA16,5,14,32,19,20,15 
,18,5,32,32,27,52,29,32,32,3 
00 

2290 DATA54,32,4, 15,23, 14,58 
,32,8,5,39,19,32,14,15,32,39 
6 

, 2300 DAT A6, 18,9.5, 14,4,32,32 
| ,27,51,29,32,32,32,32,32,387 



2,18,21,12,5,32.32,27,57,340 
3650 DATA29,32,32.32,49,51,3 
2,1,3,19,15,19,19,56,32,3,42 
5 

3660 DATA0, 1,6,5,32.6, 15, 18, 
32,1,32,7,5,14,9,5,196 
3670 DAT A32, 32, 27. 51, 29, 32, 3 
2,32,32,32,32,32,49,53,32,1, 
530 

3690 DATA3,10,I5,t9,l9,58 1 32 
, 14, 15, 20, 6,9, 14, 7, 32, 9,292 
3690 DA7ftl4,32,8,l, 18, 4,32,1 
9,20,15,3,11,32,32,27,53,321 
3700 DAT A29, 32, 32, 32, 49, 53, 3 
2,1,3,19,15,19,19,58,32,23,4 

49 

3710 0ATA9, 12,4,32,7, 15,4, 32 
,9,14,32,1,21,19,20,19,249 
3720 DAT A 1.12, 9 ,1,32, 32, 27, 5 
29, 32, 32,32, 49, 127,0,223,6 

91 

5000 PRINT" {CLRl NEW" i PR INT" I 
DOWNKDOltN) LOAD" +CHRII 341 + ''1 
CROSS L0AD3"*CHRI(34]+\r 
5010 m CHANGE ,1 TO ,9 IF 
UBIN8 DISK 

5020 PRINT" (BDHNHDDUNHDQUH 
1 IDOIMRUN" 

5030 PQKE63l,i3;PQ!(E632,13iP 
DKE633,13:PaK£t9B,3:PRINT"[H 
ME!" 




2310 DAT A32, 32,32,32,32,32,3 
2,32,35,32,4,15,23,14,5B,32, 
489 

2320 DATA4, 21, 13,16,32, 9, 14, 
32,1,32,3,8,1,14,14,5,219 

2330 DATA12.32, 32,27, 53,29,3 
2,32,32,32,32,32,32,32,32,32 
,505 

2340 DATA56,32,4, 15,23,14,58 
,52,1,14,7,12,5,18,19,32,342 
2350 SATA16, 5, IB, 3,9,32, 32, 2 
7,51,29,32,32,32,32,32,32,41 
3 

2360 DAT A32, 32, 32, 32, 32, 32, 3 
2,32,57,32,4,58,32,1,32,18,4 
90 

2370 DATA5,4,32,4,9, 19,15,18 
,4,3,19,32,20,15,32,1,233 
2380 DATA32, 12, 15,22,5, 4,32, 
15,14,5,32,32,27,52,29,32,36 

0 

2390 DATA49,50,32,4,i5,23,l4 
,58,32,13,9,24,5,4,32,21,365 

► 



2400 DATA14, 44, 15,18,32,1,32 
,2,5,14,20,32,20,9,20,12,292 
2410 DATA5,32,32,27,55,29,32 
,32,49,52,32,4,15,23,14,56,4 
91 

2420 DA7AE, 32, 5,24,3,8, 1,1* 
,7,5,32,2,1,16,16,5,207 
2430 DATA20, 32,32, 27, 54,29, 3 
2,32,32,32,32,32,32,32,32,32 
,514 

2440 DATA4?,54,32,4, 15,23, 14 
,58,32,32,12,5,20,32,4,5,391 
2*50 &ATA5,32,18,5,13,15,22, 
5,32,9,20,32,32,27,54,29,350 
2460 OAT A32, 32, 32, 32, 32, 32, 3 
2,32,49,56,32,4,15,23,14,58, 
507 

2470 DATA32.7,5, 13, 19,32,4,1 
5, 18,32, 1,32, 12, 15, 14,5, 256 
2480 DAT Al 2, 25, 32, 13, 1,14, 32 
,32,27,53,29,32,32,32,32,32, 
430 

2490 DATA50,4S,32,4, 15,23, 14 
,'58,32,32,2,5,1,20,32,1,369 
2500 5ATA20,32,3, 18, 1,26,25, 
32,7,15,12,6,32,32,27,52,340 
2510 DATA29, 32, 32,32,32,32,3 
2, 32,50, 49, 32, 4, 15,23, 14, 58, 
49 a 

2520 DATA32,5. 14,4, 12, 5,19,1 

9,32,20,1,2,12,5,20,32,234 

2530 DATA9,19,32,23,9,l2.l2, 

9,14,7,32,32,27,52,29,32,350 

2540 DATA50,50 ) 32,4,5B,32,9, 

4,15,12,32,15,6,32,20,8,379 

2550 DATA5,32, 16,12,5,!, 19,2 

l,ia,5,32,lB,5,19,15 f lB,241 

2560 DATA20,32,32,27,52,29,3 

2,32,50,51,32,4,56,32,18,1,5 

02 

2570 DATA16,32,1,2,15,21,20, 
32,18,9,7,8,20,32,6,15,254 
2560 DA Tftl 6, 32, 20, 6, 5, 32, 3,1 
5,21,16,19,5,32,27,51,29,335 
2590 DATA50,53,32,4, 15,23, 14 
,56,32,20,3,5,32,1,14,19,360 
2600 DAT A23, 5, 18, 32, 9 ,19,32, 
5,22,5,18,25,20,8,9,14,264 
2610 DAT A7, 32 ,32, 27, 51,29,32 
,32,0,0,0,0,0,0,0,0,242 
2620 DATAO, 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

2630 DATA0,O,O,O, 0,0,0,0,0,0 
,0,0,0,0,0,0,0 

2640 DATA0,0,0, 0,0,0,0,0, 0,0 
,0,0,0,0,0,0,0 

2650 DATAO, 0,0, 0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

2660 DATAO, 0, 0,0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2670 DATAO,0,0, 0,0, 0,0,0,0,0 



,0,0,0,0,0 



2680 DATAO 
,0,0,0,0,0 
2690 DATAO 
,0,0,0,0,0 
2700 DATAO 
,0,0,0,0,0 
2710 DATAO 
,0,0,0,0,0 
2720 DATAO 
,0,0,0,0,0 
2730 DATAO 
,0,0,0,0,0 
2740 DATAO 
,0,0,0,0,0 
2750 DATAO 
,0,0,0,0,0 
2760 DATAO 
,0,0,0,0,0 
2770 DATAO, 0 
,0,0,0,0,0,0 
2760 DATAO, 0 



0,0 



0,0,0,0,0,0,0,0,0 

o.o 

0,0,0,0,0,0,0,0 



0,0,0,0.0 
0,0,0,0,0 
0,0,0,0,0 
0,0,0,0,0 
0,0,0,0,0 



0 

0,0,0 
0 

0,0,0 
0 

0,0,0, 
0 

0,0,0; 

0 

0,0,0, 
0 

0.0,0,0,0,0,0,0 
0 

0,0,0,0,0,0,0,0 
0 

0,0,0,0,0,0,0,0 
0 

CCCO.CO, CO 
,0,0,0,0,0,0,0 

2790 DATAO, 0,0, 0,0,0.0, 0,0.0 
,0,0,0,0,0,0,0 

2800 DATA0,0,O,0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

2810 DA^CCOA 0,0,0.0,0 
,0,0,0,0,0,0,0 

2820 DATAO, 0,0,0,0, 0,0,0,7,1 

8,9,14,4,19,20,15,106 

2830 DATA! 4, 5, 8, 15, 14, 19, 11. 

9,16,14,5,3,5,19,19,1,179 

2840 DATA:6,25,19,1,9,14,5,4 

,9,20,7,1,12,5,14,1,164 

2850 DATA20 ) t5 1 l4 t l4,l,7,5,l 

5,1,20,19,1,13,9,18,7,179 

2860 DATA15,:B, 9, 12,12, 1,3,1 

2,9,5,14,20,12,1,19,5,167 

2670 DATA9,18, 1,14, 16,18,9,1 

4,3,9, 16,1, i2»%25, 13,197 

2680 DATA14, 20, 15, 13,21, 14,9 

,12,1,20,5,18,1,12,7,5,169 

2890 DATA14,5,20,9,3,[9 1 9,14 

,3,5,14,4,9,1,18,25,172 

2900 DATA4,9, 19,4, 1,9, 14,20, 

18,1, 3, 5,a, 5,1, 20,141 

2910 DAiA19,14, 1,14,7,9,14,2 

0,5,18,12,15,16,5,18,25,214 

2920 DATA5, 15, 13, 1,14,19,9,2 

0,16,5,16,16,1,16,1,12,183 

2930 ^^12,5,12,4,1,9,19,1, 

16,18,9,3,15,20,1,12,157 

2940 DA1A1, 18, 13, 7, 16,9,12,1 

2,20,9,14,20,32,32,32,32,281 

2950 DATA32,32,32,32,32,32,3 

2,32,32,32,32,32,32,32,32,32 

,512 

2960 DATA32, 32,32, 32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 



2970 DATA32,!2, 32, 32, 32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2960 DATA32,32 1 32,]2,32,32,3 
2,32,0,0,0,0,0,0,0,0,256 
2990 DATAO, 0,0, 0,0,0,0,0,48, 
49, 4B, 5C, 48,51 ,4B f 52,394 
3000 DATAO, 0,0.0, 0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

,0,0,0,0,0,0,0,0,0 
,0,0 

,0,0,0,0,0,0,0,0.4 
,48,120,46,432 
3030 OAT Al 60,46,200,48,240,4 
8,24,49,64,49.104,49,144,49, 
184,49,1509 

?040 DATA224, 49,8,50,48.50,8 
8,50,128,50,168,50,206,50.24 
0,50,1519 

3050 BA T A32.5l.72,5l,l:2,51. 
152*51, 192, 51,232, 51, 14,52, 5 
6,52,1274 

3O40 DATA96,52, 136,52, 176, 52 



3010 DATAO 

,0,0,0,0,0 

3020 DATAO 
g art m on 



564 

0,0,0,0 



,0,0,0,0,0,0,0,0,0,0 
3070 DA T AC, 0.0,0,0,0 
,0,0,0,0.0.0,0 

3060 DATA0,0,O, 0,0,0,0,0, 0,0 
,0,0,0,0,0,0,0 

3090 DATAO, 0,0,0,0,0, 0,0,0,0 
,0,0,0,0,1.0,1 

3100 DATAO,!, 0,1. 0,0,0, 0,0,0 

,0,0,0,0,0,0,2 

3110 DATAC',0, 0,0,0,0,0, 0,13, 

13,13,13,13,13,13,13,104 

3120 8ATA13, 13,13, 13, 13, 13,1 
3,13,14,14,14,14,14,14,14,14 

,216 

3130 DATA14, 14,14, 14,14, 14,1 

4,0,0,0,0,0,0,0,0,0,96 

3140 DATAO,0,0, 0,0,0. 0,0,37, 

5*, 213.54,37,66,197, 86,764 

3150 DATA165, 102,245, )02,37, 

118, 165,1L8, 149,134, 229,134, 

37,150,149.150,2184 

3140 0ATAU7, 166,: 97, 166,53, 

196,161,196,37,54,69,54.101, 

54,133,54,1832 

3170 DAT A21 3, 54,245,54.37,54 

.165,66,147,86,69,66,181,102 
,5,102,1736 

3160 DAT Al 49, 134, 229,134, 117 
,150,0,0,0,0,0,0,0,0,0,0,913 

3190 DATAO,O,0, 0,0,0, 0,0, 0,1 
0,17,24,30,34,40,47,204 

3200 DAT A51, 55, 62, 66,72,74, 6 
5,92,102,110,120,127,132,137 
,141,151,1561 

3210 DATA! 57, 163,171, 175,162 
,167,192,0,0,0,0,0,0,0,0,0,1 
227 

3220 DATAO, 0,0, 0.0, 0,16,3!, 4 



2,4,64,4,202,4,222,4,593 
3230 DATA42,5,52,5, 106.5, 122 
,5,200,5,210,5,10,6,24,6,808 
3240 DATA100,6, 110,6,252,6,1 
2,7,42,4,44,4,50,4,54,4,707 

3250 MTA44,4,H f 4,7M,21fl, 

4,222,4,236,4,44,5,54,5,1016 

3260 OA"A200,5, 210,5,20, 6,0, 

0,0,0,0,0,0,0,0,0,446 

3270 DATAO,0, 0,0,0,0,0, 0,10. 

7,9,4,4,6,7,4,51 

3280 DATA4,7,6,4,4,9,7,10.B, 

10,7,5,5,4,10,6,106 

3290 DATA6, 6,4,7.5,5, 4,0, 0,0 

,0,0,0,0,0,0,39 

3300 DATAO, 0,0,0,0, 0,0,0, 64, 

65,66,67,66,67,66,67,528 

3310 DATA44, 47,66,47,46,47,6 

4,67,66,67,66,67,66,68,69,70 

,1071 

3320 D AT A66, 67, 66, 47, 66, 67,6 
6,67,66,67,66,67,66,68,69,10 
4,1105 

3330 DAT A64, 72, 64, 72,64,72,6 

4,72,64,72,64,72,44.72,64,72 



3340 DAT A44, 72.44.72,44,73.7 
4,75,44,72,64,72,44,72,64,72 
,1102 

3350 DAW, 72, 44,72,44. 73, 7 
4,75,64,76.64,77,69,76,64,77 
,1131 

3360 00^9,76,46,77,49,78. a 

6,77.69,63,49.83,49,91,74.82 
,1200 

3370 DATA66, 77,49. 76, 66.77, b 
9,83.69.78,66,77,49.91,74,75 
,1184 

3380 DA'A44. 72,64, 73,74.75,!. 
4.73,74,75,64,73,74,75,64,73 
,1131 

3390 DATA74.7I, 74, 74, 74,74.7 
4,75,64.73,74,75,64,73,74,74 



3400 DATA74, 75,64, 73, 74,74,7 
4,75,64,74,66.86,60,87,66,86 
,119* 

3410 DATABO. 87,66, 66, 60,87,6 
6,66,60.92,80,81,74,88,80,87 
,1300 

3420 DATA46. 86,80,97, 46.85,7 
4,74,74,82,46,85,74,86,80,93 
,1240 

3430 DATA44, 72,44,72,44. 72, 6 
4,72,64,72,64,72,64,72,64,72 
,1086 

3440 DATA64, 72,64.73, 74, 75. 4 
4,72,64,72,64,72,64,73,74,74 
,1115 



► 



3450 DATA74, 75,44,73,74,75,6 
4.72,64,76,66,77,69,78,66,77 
,1144 

3460 DA7A49.7B.66,77,6 | 5.7B,6 
6,77,49.76.66,66.90.87,66,10 
7,131? 

3470 Efi"fl66.77,69. 75,66,06,8 
0,92, BO, 87,64,86.30, 87, 66, B* 
, 1250 

3480 BATA64,72,64. 73, 74.75,6 
4,73,74.75,44,73,74,75,44,73 
,1131 

3490 BATA74.75, 64. 72. 64,72,6 
4,72,44,73,74,75,64,72,64,72 
,1U5 

3500 DATA64J2,64 t 72,64,72,6 
4,72,64,76,66,84,80,87,46,86 
,1155 

3510 DATA6Q, 67.66,86,80,87.6 
6, B5, 74, 62,66,107, 66, 107,64, 
107,1312 

3520 DATA46,95,74,94,69,7e,6 
6,77,49,76,66,77,69,78,66,34 

,1196 



"OSRftf: 1CRDB3 L0AC4 



2000 FDRL=OTD16B:C3(=0:fOR[l=0 
TD1S : RE ADA : CX-CX+Aa PDKEZ19Z4 

n.M+D,A!fOTD 

2010 READAt IFAOCJfTHEHPRIMT" 
ERROR IN LME"{2040*(LJ10!iS 
TOP 

2020 NEXTL 

2040 DATA69, 78, 64, 64,64, 73,7 
4,74,74,75,64,73,7*,74,74,75 
,1163 

2050 DATA64, 73,74,75, 44,73,7 
4,74,74,74,74,74,74,75,44,73 
,1153 

2060 DATA74, 75,64,73,74,75,6 
4,73,74,75,64,72,64,73,74,8b 
,1154 

2070 DAT ABO, 87, 66, 86,80,92,8 
0,87,66,86,80,87,66,85,74.38 
,1290 

2080 0ATABO,92,8O T 92,BO,87,6 
4 , 84 , 80, B7 t 66, 86, 80, 07, 66 , 86 
,1301 

2090 BATABO, 97,46, 94,44. 73, 7 
4,75,64,72,64,72,64,72,64,72 
,1147 

2100 DATA64, 72,64, 72,64,73,7 

4,75,64,72,64,72,64,72,64,72 
,1102 

2110 DATA64,72 t 64, 72,64,72, 6 
4,72,44,72,64,72,64,105,80,1 
00,1165 



3130 BArAM.72.44, 72,64.72,6 
4,72,64,72,44,72,64,72,64,73 
,1089 

3540 CATA74, 75,64, 72,64, 71,4 
4,72,44.73.74,74,74,75,64,73 
.1129 

3550 BATA74,75,64,73,74,75,4 
4,72,64,76,66,77,6^,79,66,77 
,1144 

3560 BATA49,7B, 64, 77, 69,83,4 
9,79.90,07,66.107.66.107,66, 
77,1246 

3570 DA!A69,79,B0, , '2,80,87 ) 6 
i ^ B4, iO , B7 1 b 6 k 8 6 » 8 ? , 3 7 1 6t < B4 
,1275 

3580 DATA44,72,64,73,74,75,4 

4,73,74,75,64,73,74,74,74,75 

, 1 142 

3590 DATflfci . 72, fc*, 72. 4*, 72. 6 
4,73,74,75,64,72,64,72,64,72 
,1102 

3400 DA'A64, 72, 64,72. 44, 72,4 
4,72,64,76,66,86,60,87.66,86 
,1155 



2120 DATA66,98, 66, 98,66,96, 6 
6,98,64,98,66,98,66,99,60,10 
0,1329 

2130 DATA64, 98, 64,98, 64, 98,6 
6, 98, 66, 98, 64, 98, 66, 98,64,98 
, 1312 

2140 DA1A66, 96, 66, 101,112,11 

3,114,115,114,117,118,119,12 

0,121,122,123,1741 

2150 BATA124, 125, 126, 127,128 

,129,130,131,132,133,134,135 

,136,137,138,139,2104 

2160 DATA14Q, 141,142, 143, 144 

,145,146,147,143,149,150,151 

,160,161,162,163,2392 

2170 DATA144, 165, 166, 147,163 

,149,170,171,172,173,174,175 

,174, 177, 17B, 179, 2744 

2180 0ATA1B0, 191,182,133, 184 

,185,186,187,188,189,190,191 

,192,193,194,195,3000 

2190 DA TA1 96, 197,198,199,32, 

32,32,32,32,32,32,32,32,32,3 

2,32,1174 

2200 DAT A 32 , 32 , 32 , 32 , 32 , 32, 3 
2,32,32,32,32,32,32,32,32,32 
,512 

2210 DATA32, 32, 32, 32.32, 32,3 

2,32,32,32,32,32,32,32,32,32 
,512 

2220 DAT A32, 32, 32, 32, 32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2230 DAT A32, 32,32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 



3610 DA T ^0,97,6t,3=.eO,Bl. 7 
4,82,66.107,66,107,66,107,64 
,85,1306 

3620 DA T A74.G2,66,77,49,78.4 
6,77,69,73,66.77.69,78,66,84 
,1176 

3630 0ATA64,72,64,72,64,72,6 
4,72,64.72,64,72.64.73,74,75 
,1102 

3640 0*^64,72,64,72,64,72,4 
4,73,74.75,64.73,74,75,64,73 
,1117 

3650 3ATA74 1 75,64,73,74,75,4 
4.72,64-76,66,77,69,78,46,77 
,1144 

3660 DATA49,83,b9.7B,66,54,3 
0,87,66,107,66,77,49,78,46,8 
6, 1233 

3670 DA TA80, 67,64.86.80,87,6 
4,86,60,87,66.86.90,67,66,84 
, 1274 

34B0 DATft44.72.A4, 73, 74,75.4 
4,73,74,74,74,75,64,72,64,72 
,1128 



,512 

2240 DATA32,32, 32, 32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2250 DATA32, 32, 32,32, 32, 32,1 
2,32,32,32,32,32,49,32,1,3,4 

69 ■ 

2240 DATA58,32,14,15,19.5,32 
,9,5,19,5,32,20,15,32,23,333 
2270 DAIA15, 18,11,32,9,14,3, 
5,19,19,1,14,20,12,25,32,249 
2260 DATA27,49,4B j 29,53,32,l 
,3,58,6,9,1B,19,20,32,20,424 
2290 DATA23, 15,32, 14, 1,1B,20 
,19,32,15,4,32,20,18,9,16,29 
2 

2300 DATA12,5,32,10,21,!3,16 
,27,51,44,52,29,56,32,1,3,40 
4 

2310 DATAlB,l5,l9,19,5B,32,9 
,14,4,9,19,16,5,14,19,1,271 
2320 DATA2, 12,5,32, 1,19,32,1 
9,3,5,14,5,16,25,32,32,256 
2330 DATA27,57,29,I2,49,4B,3 
2,1,3,58,32,1,32,19,9,14,443 
2340 DATA44, 13, 1,11,5,32, 19, 
9,7, 14,32, 15,4, 32, 20, B,26B 
2350 DATA5,32,3,18,15,19,19, 
32,32,27,52,29,49,50,32,1,41 
5 

2360 DATA3, IB, 15, 19, 19,59,32 
,16,19,5,16,1,18,5,32,4,279 
2370 DA7A9,5,20,32,6, 15,19,3 
2,9,19,19,21,5,32,32,27,301 
2380 BATA52,29,32,32,49,52,J 



3690 DA-A64. 72,64, 73,74, 75,6 
4,72,64.72,64,72,64,72,64,72 
,1102 

3700 DATA64,72,64,72,64.72 ) 6 
4,72,64,95,69,91,74,82,66,85 
,1170 

3710 DATA74,74,74,62,66,77,6 
9,76, 66, 77, 69, 91, 74, 94, 69, 83 
,1217 

3720 DATA69,7B,66,77,69,78,6 
6,77,69,76.66,77, 69, 127,0, 22 
3,12B9 

5000 PS! N'M^RSNEN"; PR HTM 
DHNHDWN!lQAF«GHM(34f*M 
CROSS iOAD4"+CMfit[34|+",)" 
5010 RE*I CHAN&E ,1 Tfl ,8 FQPr 
BISK USE 

5020 PRI^'iBMNi^MMDOl^ 
) i POM) RUN" 

5030 PQK£6J],l3iP0K;632,!3:P 
D^E6I3 , ■ 3 : ?QKE1 9fl . 3 ! I NT " [H 
QHE ) " 

■ 



2,t,3,l8,15,l9,19,5B f 32,13,4 
56 

2390 DATA9, 24,32,1, 14,7,5, 12 
,32,23,9,20,6,32,1,32,261 
2400 DATA12,5, 1,4,32,15, 18,5 
,32,27,54,29,49,54,32,1,370 
2410 ^3,58,32,14,15,20,5, 
32,14,1,7,39,19,32,3,1,295 
2420 DATA1B, 18,25,9,14,7, 32, 
3,1,16,1,3,9,20,25,32,233 
2430 DATA32,27,55,29,49,55,3 
2,1,3,58,32,2,18,5,1,11,410 
2440 DATA32,5,1, 16,12,25, 32, 
20,15,1,19,20,32,4,15,18,271 
2450 DATA32,3,5,lB t 5,l,12,32 
,32, 27, 52, 29, 49, 56,32,1, 3B6 
2460 DATA3, IB, 15, 19, 19,59,32 
,9,18,13,1,32,2,5,3,15,262 
2470 DATA13, 5, 19,32, 13,21, W 
,12,5, 13,32, 1B.21, 12,5, 18,25 
8 

2460 DAT A32, 27, 52, 29, 49,57,3 
2,1,3,58,32,7,9,18,12,32,450 
2490 DATA23,9,20,8,32,12,32 T 
16,12,1,20,5,44,23,8,1,266 
2500 DATA20,32, 1,14,32, 1,16, 
5.32,27,55,29,50,46,32,1,395 
2510 BATA3, IB, 15,19,19,56, 32 

,49.46,46,44,53,46,44,49,48, 
595 

2520 DATA32, 1,14,4,32,49,32, 
3,21,19,20,15,13,5,18,32,310 

► 



2530 DATA32 t 27,-54, 29,30,50, 3 
2,1,58,32.10,11,13,2,12,5,42 

a 

2540 DATA32,l9,l,12,5,M ( i5, 

16,5,16,1,20,5,32,1,19,245 

2551) DA1A32,1,32, 12, 1,1^,5,1 

8,32,27,52,29,50,51,32,1,394 

2560 DATA5S, 32,9, 14,12, 1,32, 

9,21,19,18,25,32,20,15,32,36 

7 

2570 OAT At, 15 ,19, 5, 9, 7 ,14 ,32 
,3,15,21,14,20,18,25,32,254 
2560 DATA32,27,52 t 29,50,52,3 
2,1,3,56,32,3,1,20,3,6,403 
2590 0ATA32,3, 1,19,16, 32,9,1 
4,32,12,9,16,32,6,15,19,265 
2600 Dftlfl32 t B, 5, 1,4,32,32,27 
,57,29,32, 32, 50,55,^, MZ7 
2610 DATA58,32,4 T ie,46,l2 ( l3 
,15,11, 19, 32, 6,15,11, 32,20,3 
53 

2620 DATAB, 9, 19,32,9, 14,32,2 

0,15,13,13,25,39,19,32,16,3! 
5 

2630 DATA32, 27,35, 29,50,34, 3 
2,1,56,32,21,14,19,5,1,12,44 

1 

2640 DATA32.20, 1,9, 12,32, 20, 
8,1,20,32,9,19,32,15,14,276 
2650 DA7A5,45,l9,9, 4, 5,4,32, 
27,49,49,29,49,32,4,58,419 
2660 DATA32, 3,46,3,46, 19, 9, 7 
,14,5,20,32,6,15,18,32,309 
2670 DATA 19, 20,21 ,4, 25,32, 15 
,6,32,9,5,16,5,4,9,20,243 
2460 DATA25,27,56.29,50,32,4 

,58, 32, 1,1 4, 25, 32, 49, 32, 23, 4 
B9 

2690 DATA9,20 1 6, 32,3, 9,14,4, 
5,18,44,7,21,9,12,20,235 
2700 DATA23,32, 15,6,32, 1,16, 
19,15,14,32,32,31,32,4,13,34 

3 ' 

2710 DATA23, 14,58.32,4,9,4,4 
4,1,19,32,9,14,32,3,15,313 
2720 DATA14,20,S, 13, 16,20,32 
,32,27,55,29,32,32,32,32,32, 
423 

2730 DA-A32, 32,32,32,52, 32, 4 
,15,23,14.59,32,3,15,16,25,4 
17 

2740 0ATA32, 15,21,20,32, 13,9 
,14,21,20,5,32,17,21,1,14,28 
7 

2750 DATA20. 9, 20,25,32, 32, 27 
,53,29,32,32,32,53,32,4,15,4 
47 

2760 DA7A23, 14, 3B, 32,3, 15,S4 
,19,21,13,5,19,32,4,21,18,31 

| 

2770 DATA?, 14,7,32,3, 15, 15.1 



1,9,14,7,32,32,27,53,29,309 
2780 DATA32, 32,32,32,54,32,4 
,15,23,14,58,32,1,3,9,5,377 

2790 DATA32 , 32 , 6 , 15, IB, 32,32 
,6,15,15,4,32,32,27,52,29,37 
? 

2800 DATA32, 32,32,32,32,32,3 
2,32,32,32,32,32,55,32,4,58, 
533 

2810 DATA32, 5, 46, 12,46,15,46 
,16,19,9,14,20,5,19,32,7,341 
2820 DATAl,20,5,3,i9.1,l9,8, 
5,19,32,16,1,18,20,25,211 
2830 DATA27, 49,49,29, 57, 32,4 
.59,32,13,15,14,5,25,32,1,44 

2840 DATA14,4, 32, 1,32,19,5,1 
8,22,1,14,20,32,9,14,32,269 
2950 DATA19,13,25, 1,12,32, 16 
,1,12,1,3,3,49,49,32,4,274 
2960 DATA5B,2,3,32, 19,5, 1,20 

,5,4,44,23,6,9,12,5,252 
2970 DATA32,1, 7, 5, 14,20,32,7 
,9,22,3,19,32,1,3,3,212 
2880 0ATA15,21,14,20,49,49,3 
2,4,50,32,14,15,20,32,3,15,3 
93 

2990 DATA14, 22,5, 18, 7, 9,14,7 
,44,12,9,11,5,32,2,19,229 
2900 DATA32,20,19,1,3,11,19, 
32,32,27,56,29,49,51,32,4,41 
6 

2910 DATA15, 23, 14,56,32,19,1 
,9,4,32,4,18,15,13,33,16,307 
2920 DATA12, J ,20.6, 15,19,13, 
32,32,27,52,29,32,32,32,32,3 
85 

2930 DAT A32, 32, 32, 32, 49,53,3 
2,4,58,32,6,16.15,13,32,1,44 
3 

2940 DATA 1 , 16, 18,9,32,20, 15, 
32,13,1, -2,20,1,32,6, 15,243 
2950 DATA18, 32, 6, 18,23,9,20, 
32,32,27,55,29,49,56,32,4,44 

\p\ ; ' ■ ¥ t ■ v. ■'- ■ 

2940 BATA15.23, 14,38,32,13,1 
,18,32,12,46,1,44,32,5,13,15 
9 

2970 DA T A5. 19, 7, 5, 14,3,25,32 
,3,1,12,12,32.32,27,53,281 
2980 0A r A29,32,32,32,49,57,3 
2,4,15,23,14,58,32,23,8,5,44 

2990 DATA1B.5, 32,20, 15,32,20 
,15,1,19,20,32,20,6,5,32,294 
3000 DATA!-, 8,5,4, 32. 32, 27,53 
,29,32,32,32,50,49,32,4,426 
3010 DATA15, 23, 14,59,32,5, 14 
,4,12,5,19,19,32,19,20,9,300 
3020 DATA 14, 20. 19,32.20, 15,3 
2,4,25,5,32.32,27,52,29,32,3 



90 

3030 DATA32,32,32, 32, 0,0,0,0 

,0,0,0,0,0,0,0,0,126 

3040 DATAO, 0,0,0,0, 0,0,0,0,0 

,0,0,0.0,0,0,0 

3050 DATAO, 0,0,0,0, 0,0,0, 0,0 
,0,0.0,0,0,0,0 

3060 DATAO, 0,0,0,0, 0,0,0, 0,0 
,0,0,0,0,0,0,0 

3070 DATAO, 0,0,0,0, 0,0,0,0,0 
,0,0,0,0,0,0,0 

3080 PA*AO,0, 0,0, 0,0,0,0,0,0 
,0,0,0,0,0,0,0 

3090 DA'AO.O, 0,0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

3100 DATAO, 0,0,0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3110 DATAO, 0,0, 0,0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3120 DATAO, 0,0,0,0, 0,0.0, 0,0 
,0,0,0,0,0,0,0 

3130 DATAO.0,0,0, 0,0,0. 0,0,0 
,0,0,0,0,0,0,0 

3140 DATAO, 0,0,0,0. 0,0. 0,0,0 
,0,0,0,0,0,0,0 

3! 50 1^0,0,0,0,0,0,0,0,0,0 
.0,0.0,0,0,0,0 

3160 DA7A0.Q, 0,0,0,0,0,0,0.0 
,0,0,0,0,0,0,0 



0.0,0,0,0,0,0 
0,0,0.0,0,0,0 
0,0,0,0,0,0,0 
0,0,0,0,0,0,0 



3170 DA"A0,0,0 
,0,0,0,0,0,0,0 
3180 DATAO,0,0 
,0,0,0,0,0,0,0 
3190 DATAO, 0,0 
,0,0,0,0,0,0,0 
3200 DATAO, 0,0, 
,0,0,0,0,0,0,0 

3210 DATAO,0,0,0, 0,0,0,0, 0,0 

,0,0,9,14,3,1,27 

3220 DATA19.3,5, 18, 1+20,3,1, 

3,3,12,1,9,13,21,14,147 

3230 DATA2, 21, 18,4, 5, 14,3,15 

,13,1,20,1,19,20,5,19,179 

3240 DAT Al, 23, 12, 1,20, 5, 18,1 

,14,11,19,9,14,20,15,19,202 

3250 DATA5,5,4,3, 8,9,14,1, 20 

,1,14,16,9,5,1,7,122 

3260 DATA5, 14,4,1,5,3,8,15,9 

3270 DATA14, 15, 20, 1,2, 12,5,1 
6,1,18,5,14,20,9,5,19,175 
3280 DATAS, 19,6,1,19,20,1,19 
,12,5,5,16,1,3,5,19,156 

3290 DAT A3, 1,4,5, 20,5, 13, 21, 
14, 5. 21. 20, 18, 1,12, 9,172 
3300 DATA19, 5, 1,18,4,5, :4, 20 
,3, 1,14, 1,19,20, 1,18, 163 
3310 DATA5, 3,12.9,14,5.5,22, 
I. 16.15.18. 1.20,5,4,155 
3320 DATA20, 1,4, 16, 15, 12, 3, 1 
8,5,3,5.9,14,20.20,9,179 



3330 DATA13.5, 13,5,1,7, 1,20, 
5,14,1,2,19,5.14,4,129 
3340 DA"A32,32,32,32,32.32,3 
2,32.32,32,32,32,32,32,32,32 
,512 

3350 DATA32, 32,32, 32, 32.32,3 
2,32,!2,:2,32,32,32,32,32,32 
,512 

3360 DATA:2,32,32,32,32,32,3 
2, 32, 32. 32, 32.32, 12, 32,32, 32 
,512 

3370 DA?A32,32,32,32,32,32,; 

2,32,32,32,32,32,0,0,0,0,384 

3380 DATAO. 0,0,0,0, 0,0,0, 0,0 

.0.0,48,49,48,50,195 

3390 DATA48,51,48,52,0.0,C < 0 

.0,0,0,0,0,0,0,0,199 

3400 DATAO, 0,0. 0,0,0,0, 0,0.0 

,0,0.0,0,0,0,0 

3410 DATAO.O, 0,0,0,0,0,0,0.0 

,0,0,0,46,40,48,136 

3420 DATABO,4S,]20.4B,:60,4B 

,200, 45,240,48,24, 49, 64, 49,1 

04,49,137" 

3*30 DATA144.49.1B4, 49,224, 4 
9,6,50,48,50.68,50,126,50, 16 
8,30,1389 

3440 DATA208, 50,248, 50, 32,31 
,72.51, 112,51,152,31,192,31, 
232,51,1654 

3450 DA TA1 6, 52, 56, 52. 96, 52,1 
34,52,176,52.216,52,0,53,0,0 
.1061 

3460 DATAO, 0,0,0,0, 0,0, 0.0,0 
.0.0,0,0,0,0,0 

3470 DATAO, 0, 0,0,0, 0.0,0, 0,0 
,0.0,0,0,0,1,1 

3490 DATAO. 0.0,0, 1,0,0,0, 0,0 
,0,0,0,0,0,0,1 

3490 DATAO,0,0,0,0, 1,1,0,0,0 
.1,1,0,0,0,0,4 

3500 DATAO,0,0,0, 0,0,0,0,0,0 

,0,0,13,13,13,13,52 

3510 DftTftl3,13,13, 13, 13,13,1 

3,13,13,13,13,13,13,13,14,14 

,210 

3520 DATA!4,14,14,14,14,J4,1 
4,14,14,14,14,14,14,0,0,0,16 
2 

3530 DATftO,0,0,0. 0,0,0, 0,0,0 

,0,0,165,54,37,70,326 

3540 DATA113,86,21,86,37,102 

, 245,102, B5, 119, 1B1, 116, 21,1 

19,17,134,1624 

3550 BATA1 17, 134, 245, 134,85, 
150,243,150,37,166,117,166,2 
29,162,37,198,2392 



► 
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3560 0ATA37,54,69,54,101,54, 
133,54,181,54,213,54,245,54, 

21,54,1432 

3570 54, B5, 102, 117, 10 

2,149,118,5,134,37,150.229,1 
66,0,0,1517 

3560 DATAO, 0,0,0,0, 0,0,0, 0,0 

,0,0,0,11,19,26,55 

3590 DATA JO, 36 ,39, 42, 47, 5 1,5 

5,60,63,64,72,76,84,91,102,1 

12,1026 

S60G Wbl 16, 121.124.134,140 

,147, 15^164, 171, 179, 164,18$ 

% 193,0, 0,0,2015 

3610 BATAG. 0,0,0,0, 0,0, 0.0,0 

,16,33,55.4, 122,4.239 

3620 DATA214, 4,232,4,26,5,52 

,5,112.5,124.5,136,5.186,5,1 

120 

3630 DA"A194, 5,2:2,5, 16,4,36 
,6.90,6,100.6,194.6,250,6,11 
40 

3640 DATA42.4, 46, 4,50,4,54,4 

,60,4,64,4,66,4,72,4,488 

3650 CfTA78, 4,32,5.36.5, 120, 

5,214,5,42,6,114,6,0,0,472 

3640 DATAM, 0,0. 0,0, 0,0,0,0 

.0,0.11,7,6,4,30 

3670 0Am3,3,5,*,M,3,!,6 

,*,B,7, 11,10,4,86 

36B0 DA*A5,3,10, 6,7, 7, 10,7,7 

,6,5,4,3,0,0,0,80 

3690 OATAO, 0,0,0,0. 0,0,0.0,0 

,0,0,64,6?, 66,68,243 

3700 BA7A49, 70, 46,66,69,70, 4 

6,66,69.70, 66, 63,49,70,66,67 

,1091 

3710 0ATA46,6?.66.67.66,67,6 



PROGRAM: 1CS.0SS LGAD5 



2000 FDRL=0TQl57iCll»0:f0R0=O 

T015iREADAjCK=0):+A;POKE24624 

+Lt!6+C,A:NEKQ 

2010 READ Aj I FA< >CXTHENPRIHT 1 

ERROR IN LINE "t 2040+ (LI 10 1 :S 

TOP 

2020 NEXTL 

2040 DATA 74 ,75, 44 ,73 ,74 ,75 ,6 
4,73,74,75,44,72,44,72,64,72 
,1129 

2050 0ATA64,72,64, 72,64,72,6 
4,72,64,72,64,72,64,72,64,72. 
,1086 

2060 DATA44, 76, 66,86,80,87, 4 
6,86,80,87,66,86,80,87,64,85 
, 1246 

2070 BATA74,94,69 ( 78,66,77,6 
9,76,64,77,69,78, 66, 77,69,7b 
,1193 

2080 DATA46,77,69, 63,69,75,6 
6,84,64,72,64,72,64,72,64,72 
,1136 

2090 DftTA44,72,64,72,64,72,6 
4,73,74,74,74,75,64,73,74,75 
,1128 

2100 DATA44,73,74,75,64,73,7 
4,75,64,73,74,74,74,75,64,72 
,1142 

2110 DATA44, 74, 46, 77,49,76,6 
6,77,49,79,64,77,49,78,66,86 
,1162 

2120 DATA30, 92, 90, 87,66,86,8 
0, 37,46, B6, BO, 67,66,65,74,92 
,1284 

2130 DAT A64, 34, 80, 92, 30.2'. 6 
6,84,44,72,64,73,74,75,64,73 
,1200 

2140 DATA74, 75,44,73,74,75,4 

4,72,64,72,64,72,44,72,44,72 
,1115 

2150 BATA64,72, 64, 72, 44,73,7 
4,75,64,72,64,72,64,72,64,72 
,1102 

2160 BATA64, 74,46,86,80,87,6 
6, B6, BO, B7, 66, 66,80,89,69,83 
,1251 

2170 DATA49,83 F 49,7B,46,77,4 
9,76,46,77,49,78,66,86,80,87 
,1198 

21B0 DATA46,77, 69,93,69,78,6 
6,84,64,72,64,72,64,72,64,72 
,1136 

2190 UATA64, 72, 44,72, 64,73,7 
4,74,74,74,74,75,64,73,74,75 



,1140 

2200 DATA64, 73, 74, 75,64,72,6 
4,72,44,73,74,74,74,75,64,72 
,1126 

2210 DATA64,76,46,77,69,93,6 
9,76,64,107,44,107,46,85,74, 
88,1241 

2220 BATABQ^l, 74, 32,66,86, 6 
0,67,66,64,60,87,66,77,69,78 
,1245 

2230 DATA46,a6,80, 92,60,97, 6 
6,94,64,72,64,73,74,74,74,75 
,1211 

2240 0ATA64,72,64,72 r 64,73,7 
4,75,64,73,74,75,64,72,64,72 
,1114 

2250 DATA64,72,64,72 j 64,73,7 
*. 75. 41. 77.44.77,44. 72. 64. 7? 
,1102 

2260 BATA44,76,66, 86, 60,92,6 
0,87,66,77,69,78,66,86,80,67 
,1240 

2270 BATA46,96,80,97,66,77,6 
9, 76,66.77.69,76, 66, B6, 80,87 
,1218 

2280 DATA66, 77, 69,93,69,76,6 
6,84,64,72,44,72,44,72,44,72 
,1136 

2290 DATA64, 73,74,75,64,72,6 
4,72,64,72,64,72,64,73,74,75 
,1116 

2300 DATA44,73,74,75,64,72 t 6 
4,72,64,73,74,74,74,75,44,72 
,1129 

2310 DATA64,76,66, 77, 69, 9 J, 6 
9,78,46,96,90,87,66,77,69,78 
,1191 

2320 DATA46, 77,69, 78,64,95,7 
4,94,49,91,74,82,66,107,64,1 
07,1271 

2330 DATA66,96,8G,92,B0,B7,6 
4,84,64,72,44,73.74,74,74,75 
,1211 

2340 0ATA44,72 f 64,72 l 64,73,7 
4,75,64,73,74,75,64,73,74,74 
,1129 

2350 BATA74.74,74,75,64,72,6 
4,72,64,72,64,72,44,72,64,72 
,1113 

2360 DATA44, 76,66,86,60,92, 8 
0 , 87, 66, 77 , 69, 79, 66,14, 60, 97 
,1240 

2370 DAT A66, 86, 80 ,97, 46, 86,8 
0,92,80,92,80,89,49,76,66,77 
,1274 

2390 DATA69, 78,66,77,69,76,6 
6,84,64,72,64,72,64,72,64,72 
,1131 

2390 DATA44, 73,74,75,44,72,6 
4,72,64,72,64,72,44,72,64,72 
,1102 



2400 DATA44,72,64, 73, 74,75,6 
4,73,74,75,64,73,74,75,64,72 
,1130 

2410 DATA64, 76,66, 77,69,83,6 
9,7B,66,B5,74,82,66,77,69,76 
,1179 

2420 BATA66,77,69,7B,66,77,6 
9,83,69,76,46,84,90,97,46,96 

,1203 

2430 BATA80,97,66 f 96,BQ,97,6 
6,84,64,72,64,73,74,74,74,75 
,1206 

2440 OAT A64, 73.74,75,64,73,7 
4,75,64,73,74,75,64,73,74,74 
,1143 

2450 DATA74,75,64,72,64,72,6 

4,72,64,72,64,72,64,72,64,72 
,1101 

2460 BA7A64,74,66,B6 i B0,92,3 
0,67,66,66,90,97,66,86,60,67 
,1269 

2470 BATA66, 86, 60, 67, 64,86,6 
0,61,74,62,66,77,69,78,64,77 
,1221 

2480 DATA69,79,66,77,69,7S,6 
6, B4,64, 72, 64,72, 64,72,44, 72 
,1131 

2490 DATA64,72,64 1 72,64 ! 72,6 
4,72,44,72,64,72,64,72,64,73 
,1069 

2500 DATA74, 75,44,73,74,75,6 
4,73,74,75,64,73,74,75,64,72 
,1143 

2510 QATA64,97,46,9B.44,?9,4 
4,98,66,99,66,98,66,98,66,99 
,1309 

2520 BATA66,96,66 t 96 l l 6,99,6 
6,99,60,100,66,99,80,100,64, 
99,1347 

2530 DATABO, 100, 64,99, BO, 10Q 

,66,101,112.113,114,115,116, 

117,116,119,1616 

2540 DATA 120, 121, 122,123,124 

,125.126,127,128,129,130,131 

,132,133,134,135,2040 

2550 DATA136,!37,136,139,140 

,141,142,143,144,145,146,147 

,148,149,150,151,2296 

2540 &ATAL60.l6l,162,143 j :44 

.165,164,167, 165, 149 ,'.70, 171 

,172,173,174,175,2680 

2570 DATA176, 177, 178, 179,160 

, 181, 182, 193, 184, 185, 186. 197 

,189,: 99, 190, 191, 2934 

25B0 MWl92,l93,l94,195,i96 

,197,198,199,32,32,32,32,32, 
32,32,32,1920 

2590 OA TA32, 32 ,32, 32, 32, 32,3 
2,32,32,32,32,32,32,32,32,32 

► 



6,67, 66, 67, 66, 67, 66, 67, 66, 67 
,1064 

3720 DATAto. 47,44,71. 64,72, 6 
4,73,74.75,64,73,74, 127,0,22 
3,1253 

5000 PRIM:" (CLRlNEtT'iPRIIfri 
D0MNMSDWNlLDAD"+CHS$[34i*"l 
CROSS iGAD5"+CHRf [34)+",t" 
5010 m CHAN&E TO ,9 C QR 
0I5K USE 
5020 PRItjr (DOM MEOW HBQKN 
) IDOwN) RUN' 

5030 P0SE631,iJ{PD>fE632,13:i ) 
QKE633, 13sPOKE19B.3!PRI«T m IH 
□HE) " 




,512 

2600 DATA32,32, 32,32,32,32,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2610 DATA32. 32,32,32,32, 32, 3 
2,32,32,32,32.32,32.32,32,12 
,312 

2420 tomit 52,52,32, 32*12,3 
2,32,32,32,32,32,32,32,32,32 
,512 

2430 0ATA32,32,52, 32,32,32, 3 
2,32,32,32,32,32,32,32,32,32 
,512 

2640 OATA32,32,32,32, 32,32,3 
2,32,32,32,32,32.32.32,32,32 
,512 

2650 DATA53,32,l,3,5fl,32 f 18, 
5,1,3,20.32,23,9,20,9,316 
2660 DflTA32,3, 1,18,5,32,9, 14 
,32,12,15,1,11,32,21,16,256 
2670 DATA32,32,27,49,*9,29.3 
2.32,49, *9, 32,1, 3, 1B,15,19, 4 
68 

2430 DATAl9,58,32,J!,l t 16 t 16 
,12,1,21,4,32,12,13,21,4,296 
2690 DA"A12,25,32,32,27,55,2 
9,32,32,32.32,32,32,32,32,32 
,500 

2700 DA1A4?, 50, 32, 1,3,33,32, 

15,4,6,32,12,15,1,4,32,343 

2710 0ATA1, 14, 4,32,2,21,10,1 

4,32,14,21,4,5,32,16,8,236 

2720 DATAl5,20,l5,l9,32,27,5 

6,29,49,51,32,1,3,18,15,19,4 

01 

2730 DATAi9,56,32,21,i4,l4,l 
,20,21,18,1,12,32,19,12,5,29 
9 

2740 DAT A5, 16, 32, 32, 27, 52, 29 
,32,32,32,32,32,32,32,32,32, 
481 

2750 BA7A49 t 52,32,l,3,Sa,32, 
1,18,20,32,19,5,20,32,2,376 
2760 0ATA1B, 15, 11,3, 14,32,21 
,16,32,15, 22, S, IB, 32, 6,l9 r 2B 
0 

2770 DATA5, 5, 32, 15,6,6,5,18, 
49,55,32,1,3,58,12,2,324 
2780 BATA1B. 15,11, 5, 14,32,12 
,1,23,32,12,5,1,4,19,32,236 
2790 DAT A20, 15,32,3, 15,2,2,1 
2,5, 18, 19,32,20, 15, 15, 12,237 
2S00 DATA*9.SA.3?.l.3.1fl.l5. 
19,19,58,32,32,3,15.14,19,36 
5 

2810 DATA21, 13,5,4, 32,32,27, 
51,29,32,32,32,32,32,32,32,4 
38 

2820 DATA32. 32,32, 32.32. 32,3 
2,32,50,46,32,1,58,32,20,1,4 
9B 



2830 DATA24.9, 19,32,23, 1,9,2 

0,32,6,15.16, "2,3, 15,13, 271 

2840 DATA13. 15, 14,32, 19, 15,1 

2,4,9,5,16,19,32,27,53,29,31 

6 T 

2B50 DATA50,49.32 t l,3,58,32, 

9, 14,22,5,19, 20, 9, 7,1,331 

2860 DATA20,5.32.2,21,20 ( ;2, 

4,15,14,39,20,32,12,15,15,29 

8 

2870 DATftll, 32,32,27.52,29,3 
2,32,50,50,32,1,3,58.32,20,4 
93 

2B80 DATA15, 16,32, 20,5, 14, 14 
,9, 19,32, 19,20,1, IB, 32, 9,275 
2890 DATA14,32,20,B,5,32.4,1 

B.l, 23.32,32,27,52,29,32,361 
29O0 DATA50,5l,32,l,3.5B,32, 
1, 3,6, 9,1*,39,32, 20, 15,368 
2910 DATA32.21, 14, 19,5,20,32 
,20,8,5,32,2,5,19,20,32.283 
2920 DATA3,lB,l5,3.il,5,18,2 
5,50,52,32,1,58,20,6,9,326 
2930 DATA 19 ,32, 7, S , 14, 20, 32, 
14,15,20,32.7,15,9,14,7,262 
2940 DATA32, 15,6, 6.32, 1,20,3 
2,1,14,32,1,14,7,12,5,230 
2950 0ATA5O,54, 32, 1,3,53,32, 
14.15,20,32,2,1,12,4,32,362 
2940 DATA9, 4. 32,2, 12,1,3, 11. 
32, 1,H, 4,32,23,6,9.199 
2970 DATA20,5,32,32,27,5l,29 

,32,50,55,32,1,58,32,20,8,48 
4 

2980 DATA9, 14, 7,19.32, 20. 15, 
32,2,5,32,4.15,14,5,32,257 
2990 DATA1, 14,4,32. 23, 9, 20,8 
,32,1.7,5,32,27,54,29,298 
3000 DATA50,57,32.1,3,1B,15, 
19,19,58,32,19,15,21,14,4,37 

? ' r "' m : 

3010 DATA9, 14,7,32, 15,21,20. 
32, 20, B, 5,32,4,5, 16,20,260 
3020 DATfle, 32, 32, 27, 52,29,32 
,32,51.48,32,1,58,2,12,5,453 
3030 DATA5,4,9, 14,39.32,4, 15 
,15,4,32,9,32,3,15,15,249 
3040 DATAll.32,9,19,32,14,15 
.20,32,5,1,20,1,2,12,5,230 
3050 D AT A51, 50, 32, 1,3, IB, 15, 
19,19,58,32,2,5,14,20,32,371 
3060 DATA39,1,12,15,32,?,19, 
32,18,5,13,1,18,11,1,2,223 
3070 DAT A 12, 5, 32, J2, 27,55,29 
1 3 i. % 5 1 1 5 L, 4 3 2 ^ 1 ^ 3 f 1 B h 1 5 ^ 19^41 
4 

3080 DATA19, 58, 32,8,5, 32, li, 
5,14,20,32,19,16,1,16,5,303 
3090 DATA32, 2, 18, 1,3,1 1,5,20 
.19,32,32,27,49,49,29,32,361 
3100 DATM9, 32, 4,58,12,9, 20, 



20,12,5,32,2,15,25.32,9,336 
3110 DATA19,44,9, 14,32, 19, B, 
25,13,5,32,8,1,23,19,20,292 
3120 DATAi ( 3,ll, 27,52,44,54, 
29,50,32,4.58,32,8,9,20,434 
3130 DATA32, 21, 14, 19,20,15,1 
6,14,1,2,12,5,32,19,5,18,247 
3140 DATA22,5, 19,32,9, 14, 32, 

1.1.1*. 5 \7 *S1 Vi *>Q Tli 

3150 DATA5i,32,i t 58 i :2 ( 20 1 lB 
? i , ?, 14, 5 H 5i32, 3, ' , l^i 299 
3140 0A T A39,20,:2,5,4.9,2O,3 
2,1,4,20,5, 18, 32, 12, 15, 270 
3170 DATA19, 20,32, 13,5,20, 1, 
12,52,32,4,15,23,14.58,32.35 

2 •• ■ .. • 

3180 DATA1E, 5,13,21, 14,5.13, 

1,20,9,15,14,32,6.15,16,224 

3190 DA'A32, 1,32, 12, 15, 19,20 

,32,2,9,18,4,32,27,51,29,335 

3200 DA"A5U2,4,15.2j,14,5S 

,32,3.15,21,14,20,5.16,32,36 

0 ' ;'; # "M ' 
3210 DA7A1, 14, 20,32,23,°, 20, 
8,32, 19,16, 2,18, Vfc 20,270 
3220 DA ? A9, 13, 5,32,27, 49, 48, 
29,55,32,4.58,32,13,1.14,426 
3230 DATA20,5, 4,32, 15, 14,31, 

1 ' IS 51 ?fl T1 ? 5 Q TTQ 

3240 DATA14,7,32,16, 1,19,19, 
9, 15, 14, 1,20,5,27, 54, 29, 232 
3250 DAFA56, 32, 4, 15,23,14,58 
,32,3,1,14,39,20,32,19,0,370 

3260 DATA21, 4, 6, 12,5,32, 1,19 
1 32 1 1 1 3 2 -i 3 1 1 \ 19 , ft, j 2 , 225 
3270 DATA7, 1,13.5,32,27,55,2 
9.57,32,4,58,18.5.19,20,382 
32B0 DA T A32,i.:5.ia,32,l7.2l 
.5.5.14,32,23,9.20.8,12,289 
3290 DATA14. 15,9,14,20,12,5, 
19,19,32,14.5,14,3,9,12,220 
3300 GA T A49. 43,32, 4,56.32,4, 
16,15,22,5,32,1.20,32,1,373 
3310 DATA16,5, 44.20,8,5. 14,3 

2,4,9.19,1 1 "6,16,5,1,215 
3320 DA7AlB,5,4.o2.:7.49 t 48. 
29,49,53,32,4,15,23,14,58,44 

0 

3330 DATA32, 1,16, 20,32,4,15, 
12,5,32,11,5,16,20,32,9,262 
3340 DATAH, 32, 10, 1.13,32, 10 
,1.16,32,32,27,55,29,32,32,3 
70 

3350 DATA49, 54, 32,4,58, 13,9, 
24,5,4,32,13,5,3.5,16,331 
3360 DATA20, 9, 15, 14,32,9, S9. 
32, !4, 15,20,32,15, 14,32,20,3 
12 

3370 DAIA9, 12,12,32,16,15,12 
,12.49,57,32,4,58.32,4,9,349 
3360 DA"A14, 4, 32, 15,21. 20,32 



,8,15,23, 32, 17,21, 9.3, 11,277 
3390 DATA33.9, 52,3, 1,14,32,1 
6,21,14,32,27.52,44,50,29,41 

I' ■ ' : " }■ 

3400 DATA50.53,32,4.58,32,16 
,18,5,3,9,15,21,19,32,19,386 
3410 DATA20. 15, 14, 5.32,4, 9,1 

2,12,19,32,8,15,12,5,32,246 
3420 DATA9, 14,32,6,3, 14,3,5, 
30.56,32,4,15,23,14,58,340 
3430 DATA32, 2,1, 14,19,32,3,1 
5,14,16,5,18,32,13,1,11,230 
3440 DATA?, 14,7,32, l,lfl. 13,5 
,19,20,32,32,27.52,29,32,347 
3*50 D A 1 A51, 49, 32, 4 ,58, 32, 14 
,5.4,32,3,15,14.6,21,19,359 
3460 BA*A5,4, 32. 1,2, 15,21,20 
,32,20,3.5,32,3,15,14,229 
3470 DA T A3, 12,21, 19,9,15,14, 
32,0,0,0.0,0,0,0,0,125 
3430 DAT AO, 0,0,0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

3490 DA"A0,Q, 0,0, 0,0, 0,0,0,0 
,0,0,0,0,0,0,0 

3500 DATAO, 0,0, 0,0,0,0,0,0,0 
,0,0,0,0,0,0,0 

3510 DATAO, 0. 0,0, 0,0, 0,0.0,0 
,0,0,0,0,0,0,0 

3520 DATAO, 0,0,0, 0.0.0,0,0.0 
,0,0,0,0,0,0,0 

3530 DATAOvO, 0,0,0,0,0,0, 0,0 
,0,0.0,0,0,0,0 

3540 DA' AO, 0,0,0, 0,0, 0,0.0.0 
,0,0.0,0.0,0,0 

3550 DATAO.O. 0,^,0,0. 0.0,0,0 
■0,0.0,0,0,0,0 

3560 DATAO, 0,0. 0,0. 0.0,0.0,0 
,0,0,0,0,0,0,0 

3570 DA'A0,O. 0,0,0. 0,0, 0,0.0 
,0,0,0.0.0,0,0 

3560 DAT AO, 0.0, 0.0. 0.0, 5, 0.0 
,0.0,0.0,0,0,0 

3590 DATAO.O, 0,0,0,0,0,0. 0,0 
,0,0,0,0,0,0,0 

3600 DATAO, 0,0,0,0. 0,0,0. 0,0 
.0,0,0,0,0,0,0 

3610 DATA4, 0,0. 0.0. 0,0,0, 0.0 
, 1 1 j 33 , 58 l 4 4 : 22 $ 4 s 24 3 
5000 m M flEADf FGS SAVE I 
t 

5010 P^IHT *°R£SS W. KEY TO 



5020 BET Kit IP THEN 3D 
TC 5020 

5030 POKE43,0tPDS(E44,54i?0KE 
45,3iPDK£46,l06;Clft 
5040 SAVE 'iPW.l.l 
3050 9EM CHAK6E ,1,1 TO ,8,1 
FDR DISK 



Allen Webb gives 



kernal routines and 



floating points the 



once over. 



BEFORE STARTING WORK 
this month., I want to plug two 
books which are invaluable to 
the machine code user Both 
are by Nick Hampshire, 
Richard Franklin and Carl 
Graham: 

1} The Commodore 64 ROMs 
Revested : This is a fully 
an noted source code of the 
ROM contents and is the bes-t 
I've seen* 

2) Advanced Commodore 64 
Basic: Thii gives an in-depth 
description of the functioning 
of Basic with a particularly 
good chapter on floating 
point operations. 

From now on, as a matter 
of convention, I will signify 
the registers holding a 16 bit 
address as (low byte/high 
byte], For example, the 
routine at SAB1E which prints 
a string requires the start 
address in the accumulator 
(low byte) and in the V 
register (high byte), In my 
short hand, this is represented 
by {A/Y}, OK? 

Kernal Routines 

You may frequently want to 
LOAD or SAVE data to disk or 
cassette. There are kernal 
routines to handle both of 
these. Before SAVEfng or 
LOADing, there are two other 
reoutines necessary to set up 
the file details. These are 
SETLFS and SETNAM. 

SETLFS 

This routine, called from 
SFFBA, sets up a logical file. It 
is called with the device 
number in the X register, the 
logical file number in the 
accumulator and the 
secondary address En the Y 
register. 

SETNAM 

I f iis routine sets up the name 
of the file. It is called at SFFBD 
with the start address of the 
name in the X and Y registers 
and the length of the name in 
the accumulator. Ef you don't 
want to give the file a name, 
set the accumulator to zero 
before calling the routine. 




These routines must be 
tailed before catling the SAVE 
or LOAD routines. 

Load 

This routine is called from 
SFFD5. The a ecu mu lator is set 
to zero if you want to make a 
load of 1 if you want to verify a 
file. If you have set the 
secondary address to zero 
when you called SETLFS,, you 
must supply the load address 
in the (X/Y) registers. If the 
secondary address was one, 
the file toads to the address in 
its header; 

Try these routines out, 
they work as they are with 
both disk and cassette. 

As I will show later, it is 
possible to set up files in a 
neater way by use of routines 
in the Basic ROM. 

Although the kernal has 
some handy routines, it is the 
Basic ROM which is the real 
mine of handy bits and 
pieces. Before i launch into 
this ROM, however I must 
bend your minds with a little 
theory on the use of floating 
point, 

Floating Point 

F I oati n g poi nt represe nt at i o n 
Fs a complex system so I will 
only touch on the subject. 
We have already used eight 
and 16 bit integar numbers. 
The problem is, how do we 
represent decimals? The 
answer is in five or six bytes! 
When floating point n umbers 
are being manipulated, the 
six byte unpacked system is 
used. When a number is 
being saved in RAM, a more 
efficient five byte packed 
format is used. The number is 
represented by four bytes 
which make up the mantissa. 
In packed format, bit seven of 
the most significant nwitissd 
byte holds the sign bfL In 
unpacked format, the sign is 
kept in the extra byte. The 
final byte holds theexponent. 
The exponent decides the 
position of the decimal point. 



Listing 1 shows a complete 
LOAD routine. The routine 
assumes that the device is 
stored in location DEV, the 
filename is stored in RAM 
starting at address BUFFER 
and the name length is in 
NAMELEN.. The secondary 
address is set to one. 



If Ml represents the most 
significant byte of the 
mantissa and M4 the least 
significant byte, a floating 
point number is given by: 

2(EXPONENT-129) * [1+((M1 
AND 127MM2+CM3+M4/256) 
/256J/128) 

If packed format is usedj 
the sign is incorporated by 
multiplying that lot by: 

(-l)t(MI AND 128) 

See what I mean about 
complicated. It also explains 
why floating point operations 
are so slow! If you want to 
know more about it, try the 



Listing 1 

10 LOAD LDA # 1 
20 LDX DEV 
30 LDY U 1 
40 JSR JFFBA 
50 LDA NAMELEN 
60 LDX # < BUFFER 
70 LDY ft > BUFFER 
80 ISR SFFBD 
90 LDA # 0 
100 JSR SFFDS 
110 RT5 



logical file number 
device 

secondary address 
set logfcat fiie 
: name length 

; name least significant byte 
; name most significant byte 
; set file name 
; we want to load 
; perform load 



Save 

This routine is called from 
3FFD8. Rather more inform- 
ation is required before RAM 
can be saved. We need to 
know the start and end 
addresses of the block of 
RAM. This is achieved i n quite 
a neat way. The start address 
of the block is stored in a pair 
of zero page locations in the 
usual low/high format. The 
accumulator is loaded with 
the low byte of this pair. The 
end address plus one is stored 
in (X/Y) and the routine 
called. Listing 2 saves a block 
of RAM from address SA to 
address FA. The basic 
assumptions are as in listing 1. 



books cited earlier. 

The floating point 
routines use two floating 
point accumulators for 
storing data, FAC 1 and 
FAC # 2. FAC # 1 occupies 
locations $61 to $66 inclusive 
($61 is the exponent and S66 
the sign) and FAC # 2 
occupies locations $69 to $6E 
inclusive (S69 is the exponent 
and $6E the sign). Some other 
zero page locations are also 
used, 

Just bear in mind what 
floating point numbers are 
for and we will look at their 
manipulation later. 

I want to describe a 
number of handy routines for 



Listing 2 






10 SAVE LDX DEV 


; device number 




20 LDA # 0 


; logical file number 




30 LDY ft Q 


; secondary address 




40 JSR $FFBA 


; set logical file 




SO LDA NAMELEN 


; name length 




60 LDX#< BUFFER 


; name least signifies 


nt byte 


70 LDY* > BUFFER 


; name most signifies 


nt byte 


80 JSR $FFBD 


; set name 


90 LDA < SA 


; start ad r ess lsb 




100 ST A SB A 


; into location $BA 




110 LDA # > SA 


; start address msb 




120 STA $B5 


; into location $B5 




130 LDA # $B4 


: location holdingstart addresslsb 


140 LDX M < FA 


; end address lsb 




150 LDY# > FA 


; start address msb 




160 JSR SFFD6 


; perform save 




170 RTS 







C64 



Listing 3 




10 


# = *C000 




20 


FLAG = 1000 




30 


LDA #0 




40 


STA FLAG 


-ri CAR CI Af; 


50 


START JSR SFFE4 




60 


BNE OUT 


i is. c i r n l j D l L/ 


78 


LDA FLAG 




e® 


BEG REV 


. rr Aft- ft 


90 


DEC FLAG 


\ jL c it u r lau 


100 


LDA ttl46 


* TURN OFF RFl/PRCrf u i ci n 


110 


JSR $FFD2 




120 


JMP PMESS 




130 


REV INC FLAG 


» cct FT Ar^ Til 1 


140 


LDA #10 


i jl 1 t% c. v el rt -Z" ri r 1 ll j_ u 


150 


JSR *FFD2 




160 


PMESS LDX tt20 




170 


LDY #7 




180 


CLC 




1 


JSR *FFF0 


i j & i l u r\ j u n t u 5 |. i i i j M 


200 


LDA #<MESSAGE 




210 


LDA #>MESSAGE 

l_l 1— J 1 TT r L i t — i — i— 1 n bn 




220 


JSR * ABIE 


p r i\ i ii i Lies om\jc 


230 


J MP STAHT 


;BACK TO START 


240 


OUT RTS 




250 


MESSAGE .ASCI 1 


'PRESS ANY KEY TO CONTINUE" 


260 


- BYTE 0 





the conversion of integer and 
floating point numbers. 

First, their are three 
routines which will convert a 
floating point number in 
FAC # 1 to an integer They 
accept integers in various 
ranges: 

$B1AA 

This routine Eakes a floating 
pornt number in the range 
-32767 to 32767 and converts 
it to an integar in (A/Y), 

$B1BF 

This routine takes a floating 
point number in the range 
zero to 32768 and converts it 
to an integer in ($6l/$62). 

$B7F7 

Tflis routine takes a floating 
point number in the range 
zero to 65535 and converts it 
to an integer in (S14/S15). 

SBCC c 

If you want to perform the 
equivalent to INT, this routine 
converts FAC # 1 ro an 
integer and then refloats it 
into FAC n 1. 

$B391 

Converts an integer in the 
range 0 to 32767 in (V/A) to a 
floating point number in 
FAC tf 1. 

SBDDD 

Converts the value in FAC # 1 
into a string terminated by O 
and returns with ihe >um 
address of the string in (A/VJ. 
This is the same format as the 
print string routine at SAB1E. 
To prim a floating point 
number in FAC # 1, simply 
use: 

JSR SBDDD 
JSR $AB1E 

A routine at $BDD/ does 
ht as, in one go thereby saving 
three bytes. 

$B7B5 

This routine performs a 
function similar to VAL in that 
it converts a string starting at 
($22/$23) and length in the 
accumulator to a number in 
FAC # 1 

OK r that's all for this time. 
Next month [II continue with 
the Baste ROM and discuss 
how to pass parameters to 
machine code. 



Homework To Part 7 

Last month's homework 
was a mixed bag. Question 1 
asked you to provide a 
routine prompting for a key 
press. Here is one solution: 
In order to save space, the 



routine uses just one message 
wiih F I AG deciding whether 
or not the message is written 
in reverse field. You should 
recognise all the ROM calls 
from earlier parts of the 
series. The odd flashing effect 



is due to interference 
between the flash and the 
screen scan. Press CTRL to see 
the effect of introducing a 
delay to slow down the flash 
rate. 

Questions 2 and 3 were 



Listing 4 



30 *=*C000 
40 START = *FB 
50 FINISH = *FD 
55 CHAR ADD = *FB 

60 ; 

61 JMP SETUP 

62 J MP SCROLL 

70 SETUP LDA **00 
ES 

B0 STA START 
90 STA F IN 5 SH 



100 


LDA 


ft SD0 


110 


STA 


START + 1 


120 


LDA 


1**30 


130 


STA 


F 1 N I SH + 1 


140 


LDA 


*DC0E 


150 


AND 


1*254 


160 


STA 


*DC0E 


170 


LDA 


$01 


160 


AND 


#251 


190 


STA 


S01 


200 


LDY 


#0 



;SET UP START AND END ADDRESS 



f TURN OFF INTERRUPTS 



210 LOOP LDA t START ) , Y ; MOVE CHARACTER TABLE TO $300 
0 

220 STA (FINISH). Y 



► 



C64 



230 


CLC 




IBUMP ADDRESS 


240 


LDA 


START 




250 


ADC 


l 






STA 


START 




270 


LDA 


START+ 1 




280 


ADC 


#0 




290 


STA 


START* 1 




300 


CLC 






310 


LDA 


P^' 1 m. i i f 1 

F 1 N 1 SH 




^ j> 
320 


ADC 


tt 1 




330 


STA 


P^ 1 f fc 1 I X — V T 1 

F 1 N 1 SH 






1 f \ A 


r~ i l j i 1 i 

P 1 N I IsH t- i 




^1 rf! - <Tl 

350 


ADC 


10 


■ 


3b0 


STA 


FI N 1SH+1 




37® 


LDA 


START 


; F 1 N 1 SHED PRINT 


*S LJ rfTS 

3D W 


n M r 


w ^ D 


;N0 - NEXT BYTE 




t Tt * 

LDA 


ST ART+ 1 




400 


CMP 


i*D4 




410 


BNE 


LOOP 


;NQ - NEXT BYTE 


420 


LDA 


$01 


J YES - REINSTATE INTERRUPTS 


430 


ORA 


#4 




440 


STA 


$01 




450 


LDA 


• DC0E 




460 


ORA 


LI J 

# 1 




470 


STA 


*DC0E 




480 


LDA 


*D01S 


; ACTIVATE NEW CHARACTER SET 


490 


AND 


M240 




^ m 

500 


ORA 


i 12 




510 


STA 


$D018 




5 20 


RTS 






a /i 
530 


1 






540 








p - r* a 
550 


SCROLL JSR *AEFD 


; GET CHARACTER NUMBER 


56® 


JSR 


$AD8A 




570 


JSR 


*B7F7 




5 80 


LDA 


tt0 




590 


STA 


CHARADDti 




600 


LDA 


$ 14 




610 


STA 


CHARADD 


{CHARACTER NUMBER TIMES 8 


620 


ASL 


CHARADD 




630 


ROL 


CHARADD+ t 




640 


ASL 


CHARADD 




650 


ROL 


CHARADD + 1 




660 


ASL 


CHARADD 




C- ~7 /X 

D r 0 


ROL 


CHARADD+1 




690 


CLC 






690 


LDA 


CHARADD+1 




700 


ADC 


#*30 


? ADD START ADDRESS OF CHARACT 


ER TABLE 




710 


STA 


CHARADD+1 




720 


LDY 


#0 




730 


LOOP 


1 CLC 


^ ROLL FIRST BYTE 


740 


LDA 


(CHARADD) , Y 




750 


ROL 


A 




760 


BCC 


L00P2 


;WAS A SET BIT ROLLED INTO CA 


RRY 








770 


ORA 


%00000001 


; YES t REPLACE IT 


780 


L0OP2 STA CCHARADD ) , Y 


790 


[NY 






800 


CPY 


i8 


j F I N I SHED PRINT 


810 


BCC 


L00P1 


; Ku - NEXT BYTE mm 


B20 


RTS 







linked and involved redefi ned 
characters, 

SYS 49152 moves the 
character set to $3000 and 
initialises the new set. SYS 
491 55.X rolls the characfer X 
left one pixel eg, to scroll A, 
use SYS 49155,1, 

l r m feeling generous this 
month so there's only one 
question for your homework. 

Imagine that you are 
writing a simple adventure 
interpreter and that you have 
a table of the first four letters 
of each word in a vocabulary. 
For example: 

TA KELOOK EATSf NCTH RO . . . 

Words less than four 
letters long are padded with 
spaces (chr$(32)). 

I want a simple routine 
which does the following; 

1) Prompts and inputs a 
string. 

2) Takes the first four 
characters of the input and 
searches the table for a 
match. 

3) If a match is found, a 
friendly message tells you of 
the position of the word in 
the table. 

4) If no match is found, a 
message advises you 
accordingly, 

5) The table may be limited to 
256 characters (64 words). 
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THE NO 1 NAME FOR COMMODORE 
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STABlLPaftlG SUCTION PADS 

•NOWFORTHEC16 



ForC64 
or VIC 20 



- — "^^S 



.X 



f 64 

£39.99 post ffitt 

^ ■ niriMU^ U> 



ONLY 




UNJUUf 





£9.99 

'Wining 'Canniof 

,^' C '" n " u " <,: '-- J ' * 4* 



,lll " J ' , "«'«i««SCJto| ; i ( Ef 

Super 
Snooper 



PBS r 



l|UM 'r Sailing 




'.I 



only £10.99 

PQS f FREE 



f urn 0 fto* 11 




in 



DIGITAL SOUND SAJWPJJNG 

complete package 

£49.99 

POSTFR/E£ 



, mST IQADtP taJils fS"! 




™EFJ«DIOUlTlE*fli| 

nctw Fan raufl 



wtev mxunh rtE ™ SCSI i^S!*- Ibnfl,,s - 

Ir^wncr pkniq * "f™ Mn* 



C\ lift J Dll O TV? ir « ; ^ pv* W .a B ^ ^ 

1 VI 1 ^ ^ -ft comply dfl^ '^f Plc M & I** n ■«* 

V ONLY *mi. wn h ' hil - '- rrtH 

. q Erf i.^ |0 ^ ,^ EHrf d 

ipctt Id =W*J lb* ^ r ^ * gH . ( rirr naJ »»: 
lam l^^^? L r«^»h.li>."Po. >h'«* 




£9.99 



£29.99 

DIGITALDRUM /t^f 
SVSTEM iQBWtCW 



POST FREE WHEN PURCHASED WITH THE SAMPLER 

ON LY COM DRUM SOFTWARE ONLY, TO WORK WITH THE DIGITAL SOUND SAMPLER 



THE ULTIMATE BACKUP 

CARTRIDGE IS HERE 



ACTION 



• ■ 




MKII 



Vim iiiii 1 1 hp iiiimy yii mi iim mi i iimiuunyiuinwMa^ 1 
NEW IMPROVED PLUS 
VERSION \wi 

Li™ 



FOR C64/1Z8 

ONLY 

£24.99 

POST FREE 

UNIQUE COPE INSPECTOR FEATURE 

□ Stop ihE Acli en wrlh thp butlnr Hnri nspsct 
'.'iL' whde pragr-lm inducing a! ths VlC and KID 



FASTLDulDeiSYST™ 

Two £&rtiritf$es m tine.** 



Stop die ActkHi of your pine and makt 4 cwriplmfl backup 
1D TAPE Of DISK 

□ Arikm rq>^ taheg a 'SngpghDl' at the wtiple prngrnm 
m mErncBY. IE does noi ma-lter how rl was haded - Ft Dm 
Tape h tksu - at normal n Urtn speed, f hararare Tape to 
liiuu. Ujpa Id dis^ diA 1 u laoa Or disl IQ disk backups aru 
eerfy niede. 

~! JJ Dadojps will rata ar inrhn F.ri ftfid ar>ri an 
nfependeerh/' at me cartjidge-. 

□ Snedal CHnpariing !achniquBa II saw disk spaffi. 



[jtHSBtl lLT W FAST LHAflEB CflBTRrOGE 

ftdhan t^af s BriUilly T»n r^rtrid^i k mt 
A1 ihe rkk of a swTtcfi you hawe I kBder 
cartridge that mil lead your rmrrrd s^iehI 
saftwafa 56 ^nnes lastpr. 

EVEN THE IATEST HEMflLf 
PflGTELTTED SOFTWARE 

In hj rrosl Fecem la^ts vie could not 1ind any 
mmWf mskfeffl' game sha[ cnUd ruS be 
becked up. 

MK 1 AriiHi flepiavE can be 
upgraded far 

£350 SENO NOW 1 ! 




HEME, . 



AMERICA'S BEST SELLING DISK BACKUP SYSTEM 
NOW AVAILABLE IN THE UK! 
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FOR THE COMMODORE 64/128 

A MULW MODULE SYSTEM -ALL ON ONE DISK 

FAST HACK EM IS QUITE SIMPLY THE 
BEST DISK COPYING SYSTEM AVAILABLE, 
ANYWHERE AT ANY PRICE. 




SIMPLE TDj 
USf FULt¥ 
MENU 
URIVEI 



SINGLE 1541 MODULE 

* ¥JlU tgmSt twfm mm w—rm ■ 3 * 
ran i ■ n emi s »u. - w u ' v .... 

■■ rUI ZTT Zap. ■ M ■ mk r vua 

* ra,r CPt EhprnJ h * ! Mwti 

4 FJQ THEM hi Kb n m^mi Pm mm n 



BECAUSE FAST hUUXEH IS PRODUCED IN 

theus.it will Aimrs be on top of 

THE LATEST PRQTECTIDi TECHMQUE& 
511CE MANY OF DOR LATEST PfiDGAHS 
APPEARED IN THE U.S. MAPTV MONTHS AAA 



SINGLE 1571 DRIVE (64 OFl 126 MO DEI 

* KUI jJN tmn li! I ikrA 1 ma 

* MF p «oii 0P# ra IM <Nn 



DEALER ENQUIRIES 
WELCOME 




USUALLY SAME DAY 
DESPATCH Oft ALL ORDERS 

UN ITS 8 -9 
FENTON INDUSTRIAL ESTATE. 
DEWSBURY ROAD,fonton r 
STfJKf ON TRENT TEL '078227381 5 



HP CREDIT 
CAfl& LINE 



TWIN 1541 DRIVES MODULE 

■ f «r CWT ILr, ™ M h 31 h»i a "if. Htm « 



TS41 PAflAM'ETERS MODULE 

ny r hraUl Ihri pm 'm -taan-a pi % arm nil omi Am I'hnv Ef^" ra hi ja * 
joa wh pur pwn iJrt »nw ■ -»pt*j \r h >«w>pi aft^nM ■ MP IBra ppmHl 

Htt'Mi k pMUfrak btoq -n pnwi pi s«v nfmmn, m. Pi i rn e id I k 



i tarak 



SDrnmui 
smims&iiihs 

■1 imihht ■ 



MtHblraftr 

1* , wi«*PI ?l 



4WKHN upntin- 



HOW ABOUT HACKERPAK77 

[±J ACTIO N REP LAY + FAST H AC K 1 E M Q N LY £39 ,99 
[2J SUPER SNOOPER - DISK MATE ONLY £2039 
/3? HACKER PACK 1+2 ONLY £58.00 



Eric Doyle looks at some 
new utilities from Canada — 
courtesy of Ariolasoft 



I'VE HAD AN I NC OM PAT A BILITV PROB- 
lem between my 64 and printer for ihe 
past three or four years. The 64 works 
happily to its 40-column screen but my 
printer produces 80 column printouts. 

My wordprocessor is my bread and 
butter, and each month 1 face the same 
problem of formatting my artful prose 
into 3n intelligible document by 
switching from a 40-column composing 
screen to the double sized output screen 
and then scrolling back and forth 
'windowing' my way around the pages. 
Then I have to turn back to my 
(de) composing screen to make any 
changes, I often think how nice it would 
be to have an fiO-column screen and avoid 
this daily chore. 

Of course there are ways around this 
problem such as using the Tasword 
word pro which redefines characters to 
force a pseudo 80-column screen on to 
the normal Commodore screen but I also 
need a jumbo-sized database and spread- 
sheet screen. 

After obtaining a copy of the excellent 
Paperclip wordpro and Consultant 
database, I noticed that the originating 
company, Batteries Included of Canada, 
ha d ma ny o t h er s u pe rb p rod ucts. Th is fa ct 
has not escaped the ever watchful talent 
scouts of Ariolasoft and the result is the 
appearance of the B1-80 adaptor in the 
Ariolasoft catalogue. 

Used with the 1701 and 1702 Commo- 
dore monitory this 80-column adaptor 
slots in a 654 5 video processor and Basic 
v4.Q Disk Operating System into 8K of 
memory from $8000 to $9FFF. Existing 
software has to be adapted to frt the 80- 
column format and skirt around the 
essential screen operating system. As far 
as I can see this means using Batteries 
Included products at the moment but 
that's probably a plus if you haven't 
already shelled out for a wordprocessor. 

Installation is simplicity itself. Pop the 
unit into the cartridge port and connect 
the monitor using easy-to-follow instruc- 
tions and supplied adaptor leads. In a 
matter of minutes your 64 is ready for 
crystal -clea r , 80-co I u m n p m o n och r o m e 
working. 

One major advantage over the 64 ? s 
big r little sister is that switching from 40 to 
80, and back again, is achieved by a SYS 
command thus avoiding the hoohah 
normally associated with the 128 J s 
composite/ RGB outputs. Using the 5Y5 
within a program is permissable but 
although I had no problems in switching 
in the 6545 processor and operating 
system without clearing its associated 
screen RAM, going in the opposite 
direction always resulted in a blank 40- 
cotumn screen* 

I found no real problem in using either 
PaperClip or The Consultant on the wide 





mi 



s 



••••••••• 




screen even though I was not using either 
of the standard Commodore monitors. 
Trying it on the CBM 1701 the picture 
appeared even sharper. 

Another problem I have with my 
printer is the self-imposed one of linking a 
Centronics machine to my 64 in 
preference to the descenderless Com- 
modore models, To get a good listing to 
print in PETSCI1 code on an ASCII printer 
requires an adaptor. Once more the 
Ariolasoft/Batteries Included link-up 
rushes to the rescue with BE Interface. 

The attachment is a little messy 
because the unit attaches to the serial port 
and taps a power supply from the cassette 
port which means that the printer adaptor 
dangles off the back of my computer by 
two leads. A third lead then trails off to my 
printer. This is made even worse because I 
also use a disk drive on the serfaE port, so 
the lead to the adaptor has to stretch 
across to the daisy-chaining output from 
my 1541 to allow the disk drive to be 
linked into the system. Aesthetically this is 
unpleasing but it is a common problem 
with most similar adaptors so you just 
have to gel used to the idea or do as I do. 
By raising the computer on wooden 
wedges you can tuck the unit under the 
body of the 64 and out of sight- 



Cassette -based system users may be 
throwing their hands up in horror at the 
thought of sacrificing their cassette port 
for a mere power tap, I'm pleased to say 
that the back of the plug has a duplicate 
cassette connector so that both units can 
be used in tandem with no ill effects. 

Once installed a few switches have to 
be set according to the type of printer on 
the other end. You can opt for the usual 
device number four or select five it 
another printer, such as a daisywheel, is 
linked into the system. A second switch 
controls the PET5CU/A5GI converter 
which 111 explain in a minute. The third 
switch acts as a CAPS lock and the final 
switch wilt add line feeds for those 
printers which fail to recognise 'return' 
commands. 

The converter switch does not actually 
send out the various graphic symbols of 
the PETSCItcode but converts these to the 
kind of abbreviations which are found in 
the Basic listings in Your Commodore, For 
example, the reversed Q which, 
symbolises a cursor down, CHR${17), will 
appear as DWN rn brackets. This has two 
advantages, the adaptor will work on a 
wider range of ASCII compatible printers 
and the listings produced are clear and 



Review 



unambiguous, Some of the abbreviations 
could be better but you get used to what 
you're given! 

Gathering dust in a cupboard^ I have 3 
4040 dual disk-drive which would simplify 
disk backup procedures. OK, I can 
struggle along with two 1541* but I need a 
special program which always means 
slowing down the duplication process. 
The v4.0 DOS has useful commands like 
BACKUP which can only work on the 
older dual systems because all 1541s have 
a drive number of zero and these 
commands work on drives with number 
zero and one. Hence the insistence on 
using a drive number with disk commands 
on the 1541 when this is rarely necessary 
because the default value is zero. More a 
case of syntactic good practice than 
necessity. 

Off the hobby horse and back to the 



the lead can be left in place; even when 
the interface is removed. Apart from this 
increased flexibility to your system you 
also get v4.Q DOS to enable you to use it to 
best advantage. 

Before I leave the new A rio las oft range 
I would just like to give a plug for the 
aforementioned software packages 
which, for my money, give the best value 
available. 

PaperClip is available for 40-column 
C64s and 80-cotumn C64s and 028s, 
allowing printouts up to 250 columns 
wide. All three versions appear on the 
same disk so no upgrading problems 
there. A dongle to plug into your 
joystick port comes with each pack sold 
which at least means rhat you can back up 
your disk easily* 

What you get for your money is a 
wordprocessor which approaches per fee- 



the production of form letters and assoc- 
iated address files is a boon to mailshots, 
For the uninitiated, a form letter is one in 
which the text remains the same but 
names, addresses and any other 
nominated detai Is are read in from a file to 
customise or personalise what would 
otherwise be a general circular. 

Other word pros look at text blocks as 
page width chunks but PaperQip can 
select vertical sections of any width so 
that tables of figures can easily be moved 
or transposed with the minimum of fuss. 
The columns can even be sorted into 
alphabetical or numerical order without 
leaving the program! 

Adding to this full printer control, the 
ability to pause to change a daisywheel 
with a screen message to say which one, 
the ability to produce linked, or global H 
files and you have a very useful tool rather 
than a glorified typewriter 




review, The third Bl product is called 
BusCard It and it allows the cartridge port 
to interface with Centronics or I EEE-48S 
equipment. Earlier CBM machines relied 
heavily on the IEEE connection and many 
bargains can still be found in second hand 
outlets. The interface has three outputs; 
the normal cartridge port connector, a 
parallel output and the IEEE Bus. System 
conformation is determined by a bank of 
eight switches allowing communication 
with a total of seven devices numbered 
four to 10. 

Connection of the BusCard 
necessitates delving into the innards of 
the 64 to find the R44 resistor to which a 
clip is> connected. Although the 
instructions go out of their way to 
describe accurately where the 
connection point is, the words fail to hit 
the mark. Terms such as 'right' and 
'bottom' are subjective and rely upon 
your viewpoint and conception of these 
terms. In their unending quest for clarity, 
Bl include two unambiguous 
photographs to clarify any doubt that the 
verbal description may leave, Nice try but 
the important area of these photos is so 
dense that any detail is lost in a black blur. 

Once the connection has been made 



tion even though by state-of-the-art 
standards a few improvements could be 
made. 

For example, pop-up menus and 
attention to irritating features would help, 
This includes the fact that pressing the 
'return' key halfway along a line erases the 
rest of that line. Normally this is 
something you can get used to but after a 
long night it can have disastrous results. 
Here speaks the voice of experience! 
Early one morning while writing another 
gem for Your Commodore (editor please 
note my plea for overtime!), 1 decided to 
amend an earlier piece of text which I had 
written. Next morning, or later that day, I 
discovered that I'd fallen asleep at the 
keyboard, my hand had rested on the 
'return' key and effectively erased a 
substantial portion of text. Luckily, I'd 
saved to disk recently so no major harm 
was done but I couldn't help wondering 
'What if?'. 

Apart from all of the usual facilities 
such as search and replace, text block 
movement, appending files and so on P the 
program has many extra facilities which 
raises it way above the rest. The ability to 
define commonly used phrases as a 
variable can save a lot of typing time and 



The Consultant is perhaps not as 
revolutionary but its main advantage is 
that it is very easy ro build up a database 
from scratch. User friendliness is not 
something I associate with this branch of 
fife management but I have no complaints 
with either the ' base development or the 
report creation systems in this package. 

Multipage records add to the flexi- 
bility of information storage and retrieval. 
Once your base is established, you can 
even produce a file suitable for form letter 
creation for use with Paperclip. 

One area I've not covered with any of 
these products is the one of cost Really it 
all depends on what you want from your 
system, For the home-user Paperclip's 
facilities would lie dormant and 80- 
columns would be an expanse which 
could be avoided. For the professional or 
serious user it's all a matter of need. One 
thing I will say is that any of the products 
are worth examining but the peripheral 
interfaces are In a highly competitive 
market where costs and facilities can vary 
widely. 

My only regret is that I now have to 
pack everything away and return it. Hope 
the Editor's got a crowbar ro release my 
grip on these goodies. 



Your chance to win a solid 
gold Trivial Pursuit board 
game. 

5o you think you're clever? You're a real 
whizz when ir comes to general 
knowledge? Now J s your chance to 
prove it with Donna rk*s Golden Trivia 
Challenge. 

A number of magazines are printing 
the challenge and the winner from each 
magazine will be invited to London -all 
expenses paid - to take part in the Grand 
Final with a chance to wi n a unique solid 
gold version of Trivial pursuit said to be 
worth in rhe region of £10,000. 

The Competition 

So what do you have to do in order to 
stand a chance of winning this superb 
prize? 

Take a look at the entry form printed 
on this page and answer each of the six 
questions - one from each of the 
standard Trivial Pursuit catagories. 

The winner and four runners-up in 
our competition will each receives copy 
of the new Genus It edition of Trivial 
Pursuit - the board game. 

The further 10 runners up will 
receive a pack of Trivial Pursuit After 
Dinner chocolate mints. 

The top prize winner will be invited 
to London to take part in the Grand Final 
against the winners from other 
magazines who are taking part. The 
prize in the Grand Final is the Solid Gold 
Trivial Pursuit set 

The winner will be the first of the five 
correct entries picked out of a hat on 
Friday 26 October 1986- 

The Rules 

All offices must arrive at the Your 
Commodore office not later than first 
post on Friday 26 October 1986. 

All entries must be on the original 
form. Photocopies will NOT be 
accepted, 

On the back of your envelope you 
should write the number of each of your 
question with your answer beside it. 

Entries will not be accepted from 
employees of Argus Specialist Publi- 
cations, Domark and Alabaster 
Passmore and Sons. This restriction also 
applies to agencies of the company and 
employee's families, 

The editor's decision is final and no 
correspondence will be entered info* 



TRIVIAL PURSUIT COMPETITION 
ENTRY COUPON 

Please answer the following questions i 

1* Geography 

In which US state is Silicon Valley? 



2* History 

What was the name of the calculator 
invented by Charles Babbage? 



3. Art and Literature 

Who was the author of the Hobbit? 



I I 4- 



4. 



Sport and Leisure 

Name three sportsmen whose names 
have been used in the titles of 
Commodore games* 



w ■ 



3 . 



* * * * m 



5* Entertainment 

Which artist recorded the hit song 
from the film Ghostbusters? 



6, Science and Nature 

What is the decimal equivalent of 
the binary number 11001010? 



Please complete the following 



Name , . 
Address 



Post Code* . 



Tel No : . . . 



Please send your entries to: Trivial 
Pursuit Competition, Your Commodore, 1 
Golden Square, London W1R 3AB. Closing 
date: Thursday 23 October 1986- 




TOP QUALITY PRODUCTS FROM 

Pivcision Software 



Maintenance, Service. Support. Trsini 



from uour No 1 



A pp ro v e d AMIGA Dealer 



AMIGA 
SPECIAL OPEN DAY OFFER 

HELD FOR CURRENT MONTH ONLY 

System II ..£1600.00 

System I £1450.00 

Prices inc VAT 



OS© 

Hardvare 

CI 28D + Monitor 
+ MPS 1OO0 
NLQ Printer 



Softvare 
Superscript 
Superbase 
Accounts 



C64 Compendium 1 89.00 

C128D inc disk drive 489.00 

CI 28 0 inc.d/d, Monitor.. 585.00 

1 541 S/S disk drive 1 69.00 

1571 D/S disk drive 265.00 







1901 Colour Monitor 


.285.00 


1 900 80 Column . 


.1 45.00 


Green/Amber Screens.... 


. 95.00 


Cable for above inc sound 


.1 0.00 


! CI 28 40/80 cable. 


14.95 







DPS 1101 Daisy Wheel 


..295.00 


MPS 1 000 NLQ inc.T/F 


..269.00 



Superscript 64..49.00 
S /Script 128.... 74. 00 



Superbase 64.. 59. 00 
Superbase 128 79.001 



S /Script + S/Base 64-.... 99.00 
S /Script + S/B ase 128. .139.00 



[Comprint interface .61 .99 
Miracle modem. ...1 1 3.25 



Ibek interface. 69.00 
CBM modem 75 -Oi 









48 Junction R< 
238 Musvell Hi 


% Bfl D E Compu t er Cen ires 

I Archway London N1 9 5RD 

II Broadway London N10 3SH 




mm ®Fm=m®m®\ 





II prices include VAT. Payment by Access, 
isa^ Bankers Draft, Building Society Cheques 
eaues need at least 5 days clearance 
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NEW LOW PRICES 




Now you can acquire and perfeel 
valuable keyboard skills in the 
comfort of your own horns- with 
Supertype. Supertype is no! just a 
typing tutor, but a professional 
keyboard (rainer. Supertype will 
teach you and your family how to 
type in a way whicft can be 
applied lo any keyboard, wiihoul 
expensive typing classes or travel. 
Go from tap-tap lo type-type with 
Supertype? 

Commodore 64 tape £ 14-95 
Commodore 64, 

Atari XL'XE disk £15.95 
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Super Diskdoc is the ultimate 
Commodore disk uliliiy program, 
and the best protection there is for 
your valuable data. Zoom in on 
the bytes on you r disk , in terpret 
them in hex, ascii or plain English, 
make any changes yoy want, then 
replace Ihem. Trie benefit of 
Super Diskdoc is ihe extra 
security it brings you. You know 
that in the event of an accident lo 
your data, you have the best tool 
available to repair the damage, 



SUPERBASE STARTER 

A simplified version of the world's 
fop Commodore database. 
Superbase Starter is the ideal 
system for orderly filing. Its. easy 
lo use menus and ctear manual 
make it instanily useful. Run your 
business, occupation or hobby 
efficiently. You can design new 
record layouts, then enter or 
retrieve your information in any 
order. You can match data in one 
or more fields, then display or prink 
the information selected as you 
want iL Includes a powerful label 
printing program. 

Commodore G4 disk 

NOW ONLY £19.95! 



M THE 

AMIGA 

\ SYSTEM 

An tntroductr 

ftp Ltcwild 




Commodore c li s k £ 1 9-9 5 200 pages 



^HSUB THE AMIGA 
^U**^ SYSTEM: 
AN INTRODUCTION 

Your first book for the amazing 
AMIGA! The Commodore Amiga 
is already a legend, and if you're 
at al I curious about it, Bi II Donald ' s 
book can give you some solid 
answers. Packed with practical 
tips for Hie user, The Amiga 
System: An Introduction is also a 
mine of technical information. 
Whether you are already an 
Amiga owner or simply 
considering the potential of the 
machine, ihis noofc is certain lo 
become a valued addition to your 
computing library. 

£9.95 



Avmlrsftle from your oca I 
dealer Or direcllv from 
Precision Software on 

01-330 7166 




Precision Softwa-eLld 
6 P^rk Terrace 
Worcester Park 
Surrey KT4 7JZ 
Telex 89 55021 Precis G 



YC to 




Gareth Thomas 



updates Micro file 64 



THE MICROFILE 64 PROG- 
rarn published in the June 
issue of Your Commodore 
did not have a printer option 
since I had no access to a 
Commodore printer. 

After publication I did 
manage to gain access to an 
M PS 801, albeit for an 
evening, and was able to add 
(he necessary programming. 

The program will print 
from any record to any 
record, pressing RETURN 
when prompted to enter 
these records will cause the 
whole file to be printed, 
Entering -1 will exit back to 
the main menu. 

A title may also be given to 
the printout, eg, date and the 



printing can be stopped by 
pressing V. 

All afterations and new 
lines are disp fayed in Figure 1. 
Line 3526 allows you to print 
records from the latest search 
by pressing 'p f on the search 
screen + 

Corrections 

As well as th fs routine a 
number of errors has also be 
found since publication. 
Figure 2 lists all the changes 
that need to be made, 

A couple of addresses 
were also printed incorrectly 
in the magazine these are: 

1) Interrupt driven routine 
(SCA43 - $CAA7) 

2) Input routine (SCAA5 - 
JCB45) 

This should clear up any 
problems that y o u may be 
having with the program. 



figure 2 



corrections to main peogram 



3625 go sub 9800 : pr Int tab ( B > " tup] * 
* C r v s o n p s p c * s n I o data f o un d [spc, rv 
soff]* # n i i s = G : g o sub 3900 
3798 if s*=mid* ( e*( si , g) , s, In) then 
cp*=cpt+chf * ( g ) : ps=s 



corrections to format program 



if ty/S;-6<0 ortx/8)-3<0 then 
i - i - 1 = goto24Q 



figure 1 

35 onw+ 1 gosubSOOO , 100,6100, 1800, 
2500, 3100, 3500* 8000, 4490, 5625 
3505 " [ down, right, ye 1 lowl' E 1 -exit 
1 C ' -clear 1 V 1 -view r P" -print [down 
23" 

3526 iif s* = 1T p Tf andGp*O ff " then pr int" 
[ c I ear ] " : ef = 1 : gosub 6 1 40 > 

t c 1 ear ] " : e f = 1 ; gosubfi 140 

3527 ifs$ = ""orlen(s*)0 then 3500 

Si 05 sr«0;er = 0:sysat J 0,4:prlnt tt Ent 
er -1 to exit-" for whole file," 

6110 sysat, 8,7:1 nput" Star t record" 
3 sr : i f sr^Othensr-1 

6111 If sr=-lthen return 

6115 if sr>rc^l t he n g osubSeOQ : go 1 06 1 
30 

6130 syaat f 8 P 10: input "End record" ; 
ar:ifer=Othener=rc"l 

6131 i f er = ~ 1 1 hen return 

6135 lfer<sr or er > re- 1 t hengosub98 
00: goto6130 

6140 sysat , i f 13 : i nput "Do you wish 

to title pr i n tou t ( y /n > rt f q* 

6150 if q* = H n"thent* = rt w : u * = rMI : goto6 

175 

6160 ifq*<>"y"then 6140 
6170 sysat, 1,16: input "Enter title" 
i t* : foru= 1 1 o 1 en { t * > : u* = u* + n C c T1 M : 
nex t 

6175 sysat, 6 P I9!print n press' s* to [ 
RVSONIa topLRVSOFF]" : gosub9800 
6180 openl,4,7 

6190 print#l f t*:print#l,u$;print**l 
6 195 ifefthenef=0:fori=ltolen^cp*) 
: p = asc t m id* < cpf ,1,1)): gosub6200 : ne 
h t : goto6197 

6 196 forp=srtoerr gosub6200 : ne>tt 
6197 closel iretum 

6200 pr intttl, "[RVS0N1 Record "p:pr 
i nt# 1 : f ord =0tof d 

6205 pr int#l , 11 " ; b* (2, d) ; " : ,f ;a*< 
d, P > 

6210 getg* i if g*-"s H thenp=er :d=f d:n 
ex t : goto6230 
6215 next :pr intll 
6220 pr int* 1 f » 



_ _ ii 
6230 return 



CREATIVE WORKSHOP SERIES FROM 

WBroderbund Software 





* Turbo Text Commodore 16. \ 4 M± m &± mm ! 

£4.95! 



Super ea^y to use word processor 

* Turbo Base Commodore 16/ -I- 4 
Easy to use database 

* Turbo Tape Commodore 16/+4&C128 

Load and saves 10 times faster. No hardware modifications. 

KING SIZE BUMPER GAMES CASSETTES 

50 games on otte tape £9.95 
For the Commodore 16/+ 4, Commodore 64 
MSX , Atari 
Coming Soon 



Amsstrad 


Cassette 


£9.95 




Disk 


£14.95 


Spectrum 


Cassette 


£9.95 


CBM 128 


Disk 


£12.35 



Robtek Lid , Uni1 A rstewontl Business Camptex. St |nhns R-nad feleworrh 
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FILE MASTER 



MAKE THE MOST OF YOUR COMPUTER 

An easy to use database, at an affordable 
price for home or professional users of the 
Commodore 64 and 128 computers (floppy- 
disk with 64 and 128 mode). 

Filemaster uses a unique window system in 
the same way as more expensive and 
professional computers. 

No problems with upgrading from 64 to 128 - 
you already have the database, and all the 
64 mode files are fully compatible in the 
128 mode without any changes. 

Comprehensive instructions are in English, 
French and German. 

Integrated word processor and spreadsheet 
coming soon. 

PRICE £29.95 




Robiek Ltd., Unn A r?l^worth Busmess CompJea. St Johns Road, [sleworth. 
MLddx TW7ENL Tel: 0] -6474457 



I 
I 
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Now with only a few keystrokes, 
yog can write, design and print 
your own cards, stationery flyers 
and banners. Everything you 
produce will look good and be 
□ne-ot-a-kind! Its all in the 
program: lypestyles, border 
designs; background patterns, a 
wide range of pictures and 
symbols, even coloured paper 
and envelopes. Print and frame 
your favourite quotation. Make 
advertising materials, handouts 
and price lists for your business. 
The hardesl Ihing is knowing 
when to slop 1 

Commodore 64 disk AAA 

now only £39.95! 



(•KAI'IfK 

i.nutAin 



■• - '—i .V, i 




Shop 



GRAPHICS LIBRARY 
DESK 2 

More ready-to-use graphic 
designs, including: 

+ Jobs: al work and around lha 
house 

+ Hobbies: from camping to 
cooking 

* People: from Sherlock Holmes 
lo the April Fool 

* Places: landmarks the world 
over 

* Travel: by jel, by train, hy boal 

* HeaHhand more! 



iViittjSlk^P 

uvaimih s 

MMSAItY 





GRAPHICS LIBRARY 
D1SK1 

Bring your ideas to life with (he 
Print Shop Graphics Library 
Disks. PisJ< 1 contains 1 ready- 
lo-use graphic designs, including: 

* Holiday: Christmas, Easter and 
other favourite holiday graphics 

+ Education: charming children 

and classroom scenes 
+ Special Occasions: Birthdays, 

Mother's Day and other special 

days 

+ Zodiac Signs, Sports..- Games, 
Animals 

* Creative Patterns and more! 

Commodore 64 disk £24.95 



IViiiJ Simp 

i affKi\HK 




mil- 




COMPANION 

Jh& Print Shop Companion brings 
exira features and power to Print _ 
Shop users. It opens up vast new 
areas of creativity and gives you 
more professional results than 
ever before. The Companion 
features brand new typestyles, 
dozens of crealive new borders H a 
custom calendar feature and new 
type- and border editors. Best of 
alL tha Companion has a 
specially-enhanced Graphic 
Editor incorporating ihe mosl 
popular features of dedicated 
drawing packages. 



Commodore 64 disk £24,95 Commodore 64 disk £39.95 



Available Irom your locat 
dealer or directly from 
Precision Software on 

01-330 7166 




Precision Software Lid. 
8 Park Terrace 
Worcester Park 
Surrey KT4 7JZ 
Telex 3955021 Precis G 
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Steve Carrie answers some 
of your queries about bis 
Mach assembler series. 



SINCE THE PUBLICATION OF MY 
Mach Assembler system, several people 
have written into the office reporting 
various bugs. Most of these problems 
have occurred with the MONITOR and 
MACRO sections of the system, the 
ASSEMBLER is so far causing no 
problems. 

Some of the letters I have received, 
have reported problems which have not 
shown upon my version of the system, I 
suspect thai (due to the lack of 
checksum error checking on the Baste 
listings) these have been caused by 
mistakes during entry of the program. 

The Monitor 

HI deal first with the MONITOR, The 
TTV command seems to be causing 
problems (agarn). It would seem that it 
will not work cor redly wfth disk- 
orientated commands. I'm afraid that, 
without a complete rewrite of the 
program, nothing can be done about 
this, TTV will still work with MM and 
other non-disk commands (and also 
with the D command of the Mach 4 
extension), If you require a listing of 
your sou rce code, I suggest that you exit 
to Basic and sinnpfy LOAD and LIST the 
program to the printer since the Mach 1 
editor uses the same area of memory 
and the same format as a normal Basic 
program, 

OK, first the TTY command. Below is 
a reprint of the Mach 5 printer 
alterations which first appeared in the 
April issue of Your Commodore, In 
addition to this, an extra change 



(address $8460) is included to prevent 
the excessive linefeeds during prfnter 
list. Note that the changes origrnally 
included for the Assembler are not 
shown here since the assembler 
accesses the disk drive, it will not allow 
rhv« assembly listing to be sent to the 
printer, Make the changes in the order 
shown. 

Use the M function of the 
MONITOR to after the following: 

8991 should be 04 
989D should be 04 
88A2 should be 04 
B4&0 should be 4C 
88A4 should be 00 

Next, change the following 
sequence of bytes: " 
address 8E8C 20 23 87 AD AF 02 F0 05 EA 
EA 20 A8 8E 60 20 12 87 4C 83 BE 
address 9EA0 20 A8 8E 6C 02 03 00 00 A 2 

04 20 C9 FF A C J 04 8S aA 60 
address 89E2 20 80 8 E 
address 8A4A 20 8E 8E 
address 38B5 4C AO 8E 
address fl&7t LAEA4CA8 6E 

Now save the MONITOR as follows: 

5 MOM 820O P 8FO0 for originaf version. 
S MGN 7D00 r 8F0O for the extended 
version (Mach 4). 

The Macro 

Now for the MACRO processor. Firstly, 
the save addresses given originally were, 
I think, incorrect The save option is: 

S MACRO 9000,9C4O 

Fir^l load and run the MONITOR. 
Now exit to Basic and rerun the original 
Basic listings of the Macro Processor. 

Now the .SER bug can be solved by 
setting the byte at address 98F9 to 60 
(hex). Further improvements can be 



made by setting the followingsequence 
of bytes at address 92 D6. 

address 92D6 A8 99 40 03 C8 CO DO F8 

Now you can save the Macro 
Processor using the above S command. 

This should correct the MACRO 
problems. 

Some of the fetters received asked 
specific questions and the section thai 
follows attempts to answer them, 

The MONITOR DIR command will 
list the directory of any 1541/1570 
formatted disk (unprotected). 

The HEX and DEC commands were 
originally included to allow the user to 
enter the d bp lay data in either HEX or 
DEC format. Both should work the same 
(apart from the said formats) and return 
to the > prompt. 

Some printing errors did occur m the 
original series of articles (like missing # 
off >/< ). 

The M command will display only 
eight byte values per line in HEX or DEC 
mode. 

EPRQMing this series of programs 
would probably require a rewrite and 
since a better version has now been 
wrrtten I doubt it would be a good idea, 
I don't think that the legendary bug 
in the early 64 ROM will affect the 
system. 

I think fve covered |ust abou! 
everything, however if anyone has any 
further problems with this system, then 
write to: Steve Carrie, 33 Elm Hill, 
Arbroath, Tayside, Scotland DDI 4ES. 

I would like to thank everyone who 
wrote to me: W Reynolds, Strathfoyle, 
County Londonderry; G Roberts, 
Buckley, Clwyd; f Chivers, Ely 
Cambridgeshire; R Rice, Romford, 
Esse*; Yuan Fuat Chin p Kingsford, NSW 
Australia; R Parr r Portsmouth; D Brown, 
Kilmarnock, Ayrshire and Jim Wbeman, 
Darlington, County Durham. 



TOP QUALITY PRODUCTIVITY 
. . ;FTWARE FROM 

Precision Software 



commodore 




Desplta ITi* DommodnrH 1J&D prlci rli«*, yoult And ourprlcw irs still 
thi k*9P»*ti And Irurfl ar* plenty *f aoHwai « bar ^alni lor y&u below^ 
whh jnomi el cur prices at an all Umt low., Vlz-aWrll* Cliaar* E* aUII our 
HOul b**l **lkr, A* wt'n holding- our apaelal etfar op«n ■ llttla k-hytrl 



Comnwdora 128D computor £484 9$ 
t21D plui 19QQM rrtjnijrjr £573 35 
CnmfTiodore 121 CompBndium £275.ui 
Ccmmodora 1571 disk cnivo £254 ™ 



itKHC monhcw wbur £ 279.it 
190OM monitor 4Q/BQ mono £ 1 39.as 
HPS 1QQu NIC puikir £269 *s 

DPS 1101 Diusy WNed prinlar £279.*& 



■ 12B-D Bus! nana System flJBO t 19PDM * MPS 1000 f Mlcroclerti) £fi74.s-> 
1 /ear guaranty* on, fill CommodtOfO products. PHces guO|ec1 to avaiabilhy. VAT Included. 
Flaasa &6d £i Tor do^pry or £lfr fur rJalapoal ov«f nlfjfl^L 



VIZAWRITE 

VlKaWrlln Qanlc ij* j* « mjch anrteread successor Da ShB 
baBt-silhi^ Vlaawrihfr 64, which THE TIMES fesCurod In three 
arfcfas. calling h 'a trnaiivn wriirw'g drq 4 nm!' Vlz-aWrll* Classic 
is certainty Vie bast wordprocessof ^a'va ytsl scran qn any 
computer, ever! Written Bpacafilry lor the 12fl, VliaWrlta Classic 
makes msxmjm uss of (he speed, memory and fiQ-trtlurnn 
display, showing ycu-f documont exactly aa Jl will b« printed... 
wrirlh a 110,000 word desk tfcrjonary, massive 55ft text araa, proportional prlnlci »upppf1 
plua built-in HLQ font* tor CBMVEpson type printers, eas^-lo-usa ^pull-daMum 1 mtfltlfr, 
hilf function calculstor, "nnwipapnr aryl«" ^p^umng, null m#rgf and much, much moral 

FANTASTIC SUMMER SAVINGS ON ALL VIZA PRODUCTS* 




! VlzaWflta 'GJaiilc' 12fl €76 « 

I Vl^Wrlt* M 'ProTossionsJ 1 £49.*& 
VlzsWrlte «4 (cartridge) *p*s £69.» 



! VlzaStar 120 
I VI* a 5 tar &4 XL H 
IVIzaStar«4XL4 



FIbjjb nn'n b&lh vwrajpnt .^T Vi h Wnlw £4 15* it[ bdf ViH EL £-11 0'i di±k 



ij*ffTs £96 
g>*s £76.s& 



VI ZA STAR 





SuperBaae 64 & P1u^:4 
SuperHaa* 130 



r_si#s £44,9i 
s>4^ £64.*& 



Suptr&ise Surfer G4 
SuperBaa*: Thai Book 



gkf? 



€19.** 

£1195 



Tricks & Tips for the 128 The Anatomy of the 128 



A 300 page treasure cftaal of aaay-|a-M»* 
practical lrchnlcpivs for your Cl2i_. patX*d 
with r4ady-la-«niflr BASIC and Assembler 
llsll ngs, carefully *nplaln«d, and f utl nf ns4f u( 
Ideaalof you to try I You'll aaa how lo run 
64 prcgrams el 120 spaed, how rev wurk mih 
graphics and multiple screens.. You'D so* 
how 1o alter th4 £harac1«f 4p|, prirrLor display 
banner t3llti, add n^ira (u nttlan keys, 
protect and restore your programa, rodhHina 
rhe Veybcsfd, add new Easrc eeriunanda 
end much mors... all 1or only £1£.95! 



With nearly 500 InTor rn alio n-p ack«d pagei^ 
thli la THE bppfc to- gel about your new 
Commodore 1iS„, the Insider** guide 
to the secrala el thla powerful ccmpuifrrl 
Fully documented ROM Irsbngs of boch Ba$»c 
and tne Kernal... memory maps... zero-paga 
isliricps,., ports. Inlerrupls, tool routines... 
Si D, VIC, 2BO & BO-coluiwi chips. „ memory 
management... as-iembly c*dO-„ DnJ.nr^i nq 
the screen ... ■640 x 200 grap hics.. . ad lhis 
and: much more lor only £.12.95! 
{Also M t12.$S a The Anatomy ol the 1571) 



SELECTED SOFTWARE FOR YOUR COMMODORE 12Q 



SuparScrlpl 136 
Script 131 
Sage Accounts 
Sage Accounts Plus 
Sage Payroll 
MkroCI-ar*; 1 28 
PetSpead 130 
Osfard Paacal l^a 
12BL-Pai-alltl Interface 
120/RS232 Inlarfaca 
12MEEE Interfax* 
Matrix 129 



The intelligent wor d processor 1or your i2s 
A* SMperfirjripE 128. without the speller 
Includes Satro, Purchase It fJominaJ L*dgere 
Aa abd'rti, plus Invoicing A Slock records 
Handing al UK Ihk codes end Nl tables 
All-ln-o-ne business syalrrai Irom Convnodcre 
The Basic 120 compiler, tTomOrilord 
The derinrlive Pascal 1or the 120 
ln^erf«tce lor CenlrcnicsVParallel type prlncojs 
RS23Z SenaJ pn^ier ^merTace 
Run IEEE disks & prinlers from your 12S1 
Run 04 program;; gn your 120 - in 120 model 



43.95 
M.95 

cg.os 

S^.05 
44 ,!5 
44.9S 

7*,as: 

4t.0S 



MORE SOFTWARE BAfi0AIN$ FOR YOUR COMMODORE 64 



Superscript 04 
SuperType 4)4 
SuperTypa 44 (qripe) 
Pilnl Shop 04 
Simon's BaaEc $4 
Pet3peed04 
Oxford Pascal 04 
Oxfchrd Paacal 04 [1apeJ 
JetPach 04 (1ape] 
Pturtlcalc II 
Ma 5 feT 44 



The minlliqnnc wordprocossor for your 04 £47.95 
frolessionaJ louch-rypinj keyboard trainer 2frs* 17.95 
Touch-typing H b-ner as abouni, on wpq I0f4& 
6e yaw own printer, publisher and nd;iur I 
Progrsmrners esrEndga from Comrrrad^i 1 1 
The standard 64 Basic compilef from OxtorrJ 
"mo cornplero J S. W Pascal for your EH 
ParitaJ lor $4 tape users 
Oaftie $4 cflmpilor lor Enpe users 
Hail price slocif dowance - oniy efewleftl ^5!. 
Do-lt-yourisisfl daratiase for progrsmmera tp.& 



tfl.95 

44,-gs 

04.S-S 

14,95 
34.SS 
39.00 



WANT IT TOMORROW??? CALL US TOD A VI El ON Ot -546-7^ 



Prices Include VAT and POSTAGE 
and are correct on going lo pre.™, 
Order by posl or phone, using 
cheque, Acceaa, Barclay.Vl^a e>r 
postal order. Oaspalch U by same 

day 1st CLA5>5> poaL Produ ct dari 

avsllabla on reqjuaat, or phone for 
advice If In doubt |fl EF A42| 




Icq 

ujare 



The irrtorrnallon ptfocfrfisor.,, sprendsheet, datsbase and graphics: 
the most powerful irriograted system yet lor the Commodore 1201 
The latest design technique* provide the ultimate In ease-ol-uae 
with af lha sophtsntarion ol a 1ully Integrated product.. VkaSlars 
advanced sproadshoet Include high speed meiha rorrnulse. date 
functions, lookup iabloa ewnmus 00K worksheet {1 COO by M). 
pio^rBj-Tnahlity, wiridowa, cell protection, last search and sort, tori odijing, word process or 
morge, variable ^dkjmrj widths... PLUS s bufl-in database wnh split-second access, up to 
OK refold HizHi. e ncreens per record, unlimited r re size, 1* Ilea par dataha?^. lull auppon 
1or dala eiiportii^, fe^Orting and selectkHi... PLUS dra played or printed hl-rea. graphfc*, 
automatical ry Si:u>J. wiih J-D. 3-D, bw & line graphs, colour pie charts... a.!>d murh nmre 1 



Turn your Commodore computer Into e prolaaaronal data, 
rnanagnmtsn! system, with Sup-srE-ase... 1he moat powartul 
datahaso produced lor O-bit compulersl Sopef 0aae 
has everything; you need, whjrfher youYe beginner or expert... 
menu-driven end program control, calculator and calendar runclions, 
eaav access to word pj^ces^or or data tiles, sorting end aaarohmg, superlasl 
data retrieval. Sully doliiiablu report ano screen rormnin .. Superbjse la e&sanbsj ir you 
want the most tram your computer!! Supplied wiih nm;ellgni btorpel and reference manual. 

BEST EVER SUPER BASE PRICES! 



LAKESIDE HOUSE. KINGSTON H ILL SURREY, KT2 ?OT, TEL 01-546-7200 



±1 




Commodore 1 28 

■ J_j — m ■- -"■ +- 





Superbase ts trie most powerf u I 
Database S/stem eyer developed 
fore tnr compuiers. Why? 
Because not only can you accass 
its commands from menus but you 
can string them together with 
BASIC comm-ands to form your 
own compJete programs. 
Superbas* can import data from 
and export to other programs via 
sequential f Has. In addition the G- 
123 version will load together wilh 
the Superscript word processor to 
create a completely integrated 
office system. 

Commodore 64 disk * 

now only £49.95! 

Corn modo re 1 2B dish 

NOW ONLY £69.95! 




Superscript gives you everything 
you need tor professional word 
processing in one easy-to-use 
package. Its menu command 
structure puts you immediately at 
ease, wrth no complicated 
commands to menonse, yet 
Superscript combines business- 
style editing, spell checking, 
calculator, row and column 
arithmetic and full mail merge 
facilities. The phrase glossary 
feature enables you lo store whole 
passages of text, or command 
sequences and recall them with a 
single key. 

Com rnodore 64 disk £49 .95 
Commodore 1 28 disk £79.95 




Plutrftj-rl 




Superbase is recognised as the 
leading database system lori 
Commodore computers, willi 
more man 100,000 users of 1 0 
national language versions 
worldwide. Now Dr Bruce Hum 
has produced the first in-deplh 
guide lo using the Superbase 
system, from first steps through to 
advanced programming 
techniques. The wealth of hirrts. 
tips and practical examples 
makes Superbase: The Book 
required reading for anyone 
working or contemplating working 
with Superbase, 



1 34 pages 



£1L95 




PRACTICALC II 

PractiCalc It combines a fa$l, 
easy-no- learn spreadsheet with 
database ana' word processing 
lunctaons all in one powerful 
program. Set the width of each 
column individually on a 
spreadsheet up to 1 00 columns 
wide by 250 rows deep. Wilh 
PractiCalc II you can sort 
information numerically or 
alphabetically, and carry oul 
searches through columns or 
rows. Using its Bui It in word 
processing you can prepare 
impressive financial reports and 
documents with the utmost ease- 
Commodore 64 , disk _ _ _ _ _ 
NOW ONLY £39.95 



Available from your local 
dealer or directly from 
Precision Software on 

01-330 7166 



Precision Software Lid. 
6 Park Terrace 
Worcester Park 
Surrey KT4 7JZ 
Telex 8955021 Precis G 
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David Janda brings you more 



news and views from the 



communications world. 



FIRST OFF, REMEMBER A COUPLE OF 
months ago I previewed the Voyager 7 
modem from Modem House, together 
with the new Mustang ca ft ridge from Y2 
Computing? Well in the preview I 
mentioned that I couldn't get the 
Voyager to auto-answer. It transpired 
that the model they sent me hadn't got 
an auto-answer board in it, neither have 
any Voyager 7s with a serial number less 
than 1200. If you have a Voyager that 
d oesn p t au to-a n s we r the n se nd it back to 
Modem House say* MH's Keith Rose, 
Keith is also at pains to point out that the 
basic price of the Voyager does include 
auto-answer as standard. 

I was to have reviewed ¥2 
Computings Bulletin Board software 
this issue, but the editor (bow) and 
myself haven't managed to get down to 
Y2's HQ. But according to Andy Waller, 
who runs the So ley Sixty Four area on 
Micronet (which has now moved to 
* 6001 10) its very nice indeed, £69 inc. 
VAT and p&p gets you a very compre- 
hensive scrolling type BB package which 
can be used on the 64 or CI 28 with a 
single disk drive. Andy has managed to 
tweak the package a bit so it operates in 
Viewdata format, and he has set up a BB 
to demonstrate it (0522 689324, 10PM- 
6AM, 1200-75 Viewdata). Y2 also has a 
demonstration board which show off 
the packages features (0923-50161, 7PM- 
9AM, 120(^75 scrolling). 

Micronet 

The big news this month is all about 
MUD (Multi User Dungeon), Micronet J s 
mega-star PR person Peter Probert 
informed me about this new 
development a day before going to 



press. Details are scarce, but here they 
are. The game should be upand running 
by the end of July in which case you may 
have already played it! The game itself is 
called Shades and is based on the 
original Essex: MUD, When implemented 
on Micronet it will be open access to all 
Micronet subscribers; there II be no 
extra subscription charge or anything 
like that. The game will be run on a PDP- 
11, and 1 am informed that converting it 
to run in Viewdata mode is a major 
achievement. No extra link software will 
be needed to play the game as is the case 
with Compuner MUD, yet there will be 
split-screens with current text displayed 
in Blue,, and previous in Cyan, There will 
also be the ability to view past text. 

Two key features make Micronet 
MUD rather interesting - capacity and 
price. Up to 64 people will be able to 
play simultaneously, wh ich is double the 
norm. As far as price is concerned 
Micronet MUD will cost just 99pan hour 
all inclusive! Compared to Compunets 
MUD which costs £1,76 per hour {ex, 
VAT), it would appear that Micronet 
MUD is exceptionally good value for 
money. 

Turbo Chat (*811411j has been 
improved to accommodate the four 
messages per page It was still in 
development stages at the time of 
writing and is being offered free to users 
whilst on the development stage. 

* 

Compunet 

If you are not a subscriber to Compunet 
then why not? I have been informed by 
acting editors MN1 P APB1, DM8 and 
PD10, who are the business boys behind 
the HHCTTG area at 149682 that the 
Hitch Hikers Guide To The Galaxy 
directory is the best new dir on 
Compunet, Does this merit a special 
investigation by Communication 
Corner? Is it the best thing next to sliced 
bread? Would it interest Marvin? 
Citizens I haven't got a clue! So why 



don't you find out yourself. 

Now the important stuff is out of the 
way, on with the drivel. 

First, alphanumeric GOTOs. I know I 
have mentioned these before, but now 
they have been in operation for a month 
it's worth commenting on how effective 
they are. Before, to GOTO a particular 
area of interest you had to enter the 
page where the director was. Now areas 
of interest have a name rather than a 
number associated with them. Names 
are easier to remember and it has 
'opened up' Compunet. GOTO NEWS, 
MEGA, COMMS and so on is so much 
easier! 

Federation It, the multi-user space 
adventure from Compunet is well under 
development A I Lento n at Compunet 
informed me at the time of writing that 
800 locations had been written so far. No 
specific date has been set for when it will 
be on line to all but late Autumn was 
mentioned. I have a little more news 
on the Telex front, Compunet intends to 
offer Telex facilities around the end of 
August. To the best of my knowledge 
entering a Telex will be as easy as using 
the CN Courier system, and the cost for a 
UK Telex should be around 50p< 

OK, things to look out for on 
Compunet are: GOTO DEMOS, 'a 
whole new art form' as editor Jane put it. 
Music fans must not miss some excellent 
stuff at GOTO WE and Chess fans shou Id. 
GOTO CHESS, Finally, GOTO of the 
month as far as I am concerned is the 
ICPUG area- Dave Martin (ID: DM87} 
does a lot of work in this area as well as 
Mega Scene (COGO MEGA), 

That's all folks! Next month a look at 
I he Y2BB (I hope), a feature on a couple 
of Commodore run BBs plus info on a 
public domain BB system from Canada! 

| can be reached on the following 
systems: Telecom Gold 72:MAG95307, 
Compunet D JANDA and One-To-One 
13419001. 
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I Precision Software 



CADPAK 

For C-64 or C-128 



EttihaiEcsd) Version! 



"A D Pa < is a super?? loot for computer ain*d. design anrJ drawing, usm^ eHJwr irve 
keyboard or upiional l*ghip«n y rju draw dir«1l / o*n the screen ta i; rustle ;inJ crdn pjr;i«r^s ( 
drawin^aJfl/OUiSarU iLMiderpngs— qiiickly. accurately, cr&a lively \htf\£wdwK(iwTi(M\y 
1n;ilurc allows eaact scaled OUlpuL Ofi ytim dfiaiyns. ChwsE 3rgrn (h& rrwvu options and 
draw^n lh<: K:riM!-n nl an paijcl lOCalHSn UStng-DUf AcCuPOwJf GufSur poaiBiprsing. Ussrvgffie 
1wo graph i09 acf-aens, you can draw L INE'S. BOXgs 
^IRCLEs, ELUPStSs: till *>lh aolid colors or 
jMllferns fraahanrJ DRAW. OOPV sections ol (he 
screen; 2O0M-IH to do JeunleU design on j smjil 
SWlKin nt 1hfl screen, With CADPAK'i Unproved 
oPiec? d-Jitor, yuu uan define and snve 'urnilure, 
eleclf-onK ciraunry or rnaciiinefy as inirigaic as (hp 
screen rcscHulksn permits, htord copy to rmoal dol 
niatria Ori nCti i Perinrr Tor ;ill your des>^n needs 

FrjrC-l29£>i L »5 
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CHARTPAK 

For C-64 or C-128 



CHARTPAK Ms you make pfoles agonal quaJHy charts to iwnn^i n ;i ny nmfi-onrtsumino 
prtpyranifftino. Enter, edi t, save and recall your data, than inb$rti£iiwfcJy build your pie, bar. 
ling Chart Of scalier graph Vou y-uetiry Scaling!, labeling and positioning. CHARTPAK 
instantly ctaiw ttn* chari in any or A difte-rent lormals you can change yQ. U f lot mac 
imnwidiatEly lo diaw dhor chart 1ype. Other learure* include aiariihujii routines 1or 
average, standard delation, loast squa/^i; and forecasting. Vou can also us? data frrj n 
apreads heats such as VhiHipldn, Calc Ptesull or Suatcarc CHARTPAK ieco*d? yt>ur 1inal 
rcsulis yn Commodore 1535 / MFSnflGin52$. Epson. Gemini, Okidata (irtdudrng 
OKI MATE 1D/CQ#or^ or 0 ItOh Prrjwr>hpr clnt main* printers. 

C-iU Merninn £24.94 
C-12B varftron LM.S5 

"The C-&4 vtMKiariK wnrk ar I*2U.*P£)fl resoluleon and the C-123 Mersmns Jil fiuusJWrj 
resolulion CHARTPAK scretiia can be twv* hy CaDPAjC Jor lather enhanoemani il 
roqi^inccf ftosr" both producta and deduct la*." 



OTHER NEW TITLES AVAILABLE 

PERSONAL PORTFOLIO MANAGER M.MCO&DL-W 
C-HARTPLOT fllOr 152tl printer j -W ^SXHtH tji .:E A perl 9ySleni^ 
Send JsAE 1or catalogue or Purih+Mr details on nny product 



ADAM&QFT (Depi YC), 1ft Norwich Avenue. Rochdale, Lanos OL11 5$7. 

Tel: WOfi-SaiMH (anvl'TW) 



THE OFFICIAL COMMODODORE 128 
PROGRAMMERS REFERENCE GUIDE 



NEW - just published. 
744 pages Large formal - 7" * B". Plastic 
Comb binding - Nes flal 
9 r-.irhcrs icludii-g dtvsignerjj, nl 0^28 
K!ji:wane, designers of C 128 hardware 
package, developer of $0 Column chip, 
customiser of CP^fcl 
Topics include this and much rnore:- 
Basic 7; machine language monitor; mixing 
BASIC and ML 

BASIC 7 cerumen t$ for graphics, sp riles, 
sound and music 

Input and output information - disks, pnniers, 
modem, joysticks, mouse, serial bus 

etc. 

CP/M comments, CP/M Bios calls, Z80 map. 
various CP/M disk formats 
Hardware schematicSp electrical specifications 
and operaling characteristics, p.h. 
descriptions, etc. 

Memory manatjemenl unit, bank switching, 
configuration register, raster interrupts, 6a 
column chip programming etc. 

1 COMMODORE 128 PROGRAMMERS REFERENCE GUIDE E1B- 
90 i n UK/ Europe ISBN D 9507650 5 8- UK distribution by Level Ltd 
(Computer Publications), P.O. Box 438, Hampstead, London 

NW3 1BH. Enquiries 0403-710971 
Also available PROGRAMMING THE COMMODORE S4 {by R. 
West) ISBN 0 950 7650 23 r 624 page leac h i ng an d refe ren ce book - 
We've given thfs book 10 out of 10 - Soft post, Commodore. 

MAIL ORDER FORM 

Send orders and make cheques payable lo Level Ltd (Computer 
Publications) Biblios Distribution Ltd, Star Road, Partridge 
Green, Nr. Horsham, W, Sussex, RH13 8LD 

rule PRICE 
Programmers relwence guide ferine Commodorft 12S 

£1B,90 +■ £2.00 pflp each 
Pro^rs ritming tha Commodorft 6i (R We^t) £1-3 90 + 
£1 p&p esiGh 
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TOTAL 
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UN1PRINT 



Thfs law-cost serial perl to 
Cenlronics paraJl&l pnnt&r 
interlace is jusl what yuu need to 
interface your Comrrioabre 64 to 
an Epson. Canon, Slar Gemini, 
BMC, Panasonic, Smith ^Coro^a. 
Okidata etc. or in a daisy-wheel 
such as Juki, Star Micron ics, 
Qume, Diablo, Brolhw , Silver- 
Reed, etc. Jniprint addresses 
your primer s special features, 
including dor-addressible 
graphics. It converts Commodore 
ascii to standard ascii n emulates 
Commodore 1 525, and has a fully 
transparent mode. 



PICASSO'S 
REVENGE 



Picasso's Revenge comes 
compete with light pen, powerful 
graphic software and print utility. 
Enjoy hours of fun creating 
computer art and graphics. Simply 
point the pen at the screen and 
add the colour as you go! Draw in 
1 h different colours using B brush 
widths, Choose from 35 textures 
or define your own. Zoom in for 
detailed work. Picasso's Revenge 
is compatible wrth mosl popular 
matrix printers and will aEso print 
colour pictures created with other 
graphics packages. 



Commodore 64 



£29.95 Commodore 64 disk £29.95 



NEW LOW PRICES 




Canon 

PJ-I080AINK-JET 
PRINTER 



If you are looking for a low-cost 
colour printer lo make Ihe most of 
your painting, drafting or business 
graphics software, then this is tha 
one: tha advanced design Canon 
PJ'lfjQOA, This superb printer 
utilises the best developments Jn 
dropon-demand ink-jel 
lechnoiogy to provide whisper- 
quiet operation and high- 
resululion colour gmphics. Ring 
330 7166 for details of Amiga and 
Atari ST print drivers. 

VAT inclusive,. 

NOW ONLY £329! 



SFD-1001 
ONE MB FLOPPY DRIVE 

Imagine, over 1 million bytes of 
storage f Plug in your SFD 1001 
and your disto directory reveals an 
amazing 4133 blocks free! This 
drive is ideally suited to large 
database users. The $F D 1 QQ 1 
looks like a 1541 but holds over 
SIX TIMES more data and 
operates via an IEEE interface 
FOUR TIMES faster. The 
SFD1001 is a single dnve version 
of the popular and proven 825C 
drive built by Comrnodore K so 
reliability is assured, Includes free 
utility disk. 

VAT inclusive. „. 

NOW ONLY £249! 

Comptets-with 

interface/ cable £299! 



Available from your local 
dealer or directly from 
Precision Software on 

01-330 7166 




Precision Software Ltd 
6 Park. Terrace 
Worcester Park 
Surrey KT4 7JZ 
Te'e* 8955021 Precis G 
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We review the Adventure 



Creator from Incentive 



Software. 



AT LONG LAST, YOU HAVE FINISHED 
your master pi ece. Th e plot is bett e r tha n 
Lord of the Rings and the problems 
would baffle even Sherlock Holmes. The 
only snag though is that you haven't got 
a clue about programming and it looks 
as if you will never be able to convert 
your ideas from paper to computer, Fear 
not though, Like all the best stories, this 
one has a happy ending. For there over 
the horizon, like a knight on a white 
charger, is the latest utility package from 
Incentive - the Graphic Adventure 
Creator. 

Written originally for the Amstrad 
(when it received rave reviews) the 
package allows you to turn your game 
into a professional looking product with 
quickly drawn pictures to accompany 
your text if you so desire. You can also 
market your product without having to 
pay any licensing fee to the authors 
although they do ask you to give them a 
plug somewhere in the game. Be 
warned though. You will not be able to 
sit down in front of your machine and 
start earning lots of money just like that, 
there is an awful lot of preparation to be 
done first. 

The main program - the creator itself 
- consists of a menu of various options 
available to you. From here you can 
define lists of words thai will be "under- 
stood" by the program, save and load 
files* draw pictures and describe your 
locations etc. Before you start doing any 
of this, it is advisable to have a fa belled 
map of your story complete with notes 
about the location of objects and details 
of the various problems to be solved in 
the game. The reason for this is nothing 
more sinister than that the logic behind 
creating an adventure is so complex, you 
simply will not be able to remember it 
all 

I found that it was easiest if I started 
off by entering all my location descrip- 
tions. This gave me a handy framework 
to use when I started moving objects 
about and playing about with logic 
conditions. Each location is called a 
room although it can be anything that 
you want from a planet to a matchbox. 
Descriptions can be up to 250 characters 
long which seems more than adequate 



as at this stage you have not yet des- 
cribed the exits or objects present. You 
are prompted in turn for the room 
number, its description, exits and 
picture associated with it (if any). You 
can also have as many rooms as you want 
up to a maximum of TOS.Theonty thing 
that holds you back is lack of memory 
and it is u p to you to balance the size of 
the game against the amount of detail 
you require. You start off with just over 
23K to play with although there is a fair 
bit of data compression done by the 
program. 



the same thing and so you create verb 
number 20 three times over, one for 
each of the synonyms. 

Any messages that you want to 
appear in the text are similarly created, 
Nouns and objects arc treated slightly 
differently though. A list of nouns is 
created as bef or e bu t any var iat i on i n t h e 
form of a particular noun has to go onto 
the objects list. For example, assume that 
you want a bucket in your game so you 
define the noun bucket. In the object 
list, you then further define this as a 
bucket of water and an empty bucket - 




You should now think about creat ing 
lists of verbs and nouns that the 
program will understand. It is worth 
while loading the "Quick Start" file at 
this stage as it contains lists of the most 
commonly used words as well as some 
essentially system messages that must be 
included in the game. These can be 
edited as you see fit although you must 
keep the meanings thesame, This al lo ws 
you to give your games a more personal 
touch - they won't keep coming u p with 
the same messages as everybody else 
who has used GAC. Your list of verbs is 
si mply entered. Assign each new word a 
unique number and that is all there is to 
it. If several words have the same 
meaning, then you give them all the 
same number, For example, you might 
want "kill", "attack" and "hit" to mean 



the two forms that the bucket will take 
within the game, Objects have to be 
given the room number in which they 
appear. 

Any object which has not yet put in 
an appearance or is to be removed from 
the game is assigned to room zero, a 
mythical location controlled by the 
program. To continue our example, you 
can set up the bucket of water in room 1 
and the empty bucket in room zero. 
Then when the player empties the 
bucket, you simply get the program to 
swap the objects so that the empty 
bucket is now in room 1 and the bucket 
of water removed to room zero, Objects 
can also be assigned a weight or cost if 
you want to include those particular 
features in your game. 

The program features a 785 word 




vocabulary with several advanced 
features. These include the ability to 
understand "It" - as in "take the book 
and burn it' 1 - as well as distinguishing 
every single word and not just the first 
four letters as in most similar programs. 
The parser can also tope with adverbs 
(open the chest carefully) and adjectives 
(get the iron key) 

Once you have described all your 
words and rooms (and it is really very 
simple to do so once you have got the 
hang of it) you are ready to get involved 
in the nitty gritty of designing your 
adventure, namely putting in the logic. 
This is done by establishing a set of 
conditions and at first appearance, looks 
extremely daunting. It stEll looks that 
way at second and third appearance so 
take the time to sit down arid re- read the 
instruction manual very carefully. The 
conditions are structured into three tiers 
- high priority, local and low priority, 
High priority involves things like 
whether you are dead and this is 
checked before the player inputs his 
command. Local conditions apply to the 
room that the player is in and might 
include things such as is the fire lit or is 
he carrying the key. Finally low priority 
conditions include general items such as 
inventory and score, 

The conditions appear as a series of 
mnemonics and refer to specific: verbs 
and nouns, controlled by the rules of 
logic. A typical entry might be "IF ) VERB 
20 AND NOUN 15) MESS 35 WAIT END". 
This would translate as:- If you type 
empty bucket, then print "the fire 
splutters and goes out" and then wait for 
the next input. Note that before you do 
this, you would have to check that the 
player was carrying the bucket, that it 
w&$ full and that there was a lit fire in the 
room, You can begin to see why the 
conditions look daunting! 

The format for the entries is 
(CONDITION) (ACTION) or (IF-.) 
(THEN DO...) There are 256 markers 
that can be set. These are used for 



information that can be in either of two 
states. For example, a door can be 
locked or unlocked, a guard can be 
asleep or awake. Similarly, you can use 
various counters. You might have 
ingested poison and must find a cure 
within 10 moves. When you test your 
adventure, you can obtain a list of 
markers and counters, showing their 
current states, a useful aid to debugging. 

Of course, a vital part of any graphic 



special effect such as a crystal bridge 
appearing over the chasm when you 
wave the wand. Most of the picture 
would remain the same and you just 
need to superimpose the bridge, 

Vou are allowed up to four colours in 
each picture although you can obtain 
more by a judicious use of the shade 
command which produces a stippling 
effect using one or two i nk colours. You 
can create ellipses and rectangles, draw 
Sines and dots as well as creating mirror 
images of your picture Mistakes are 
easily rectified and you can remove as 
many of your previous graphic 
commands as you want. Speed is very 
important tn graphic adventures - there 
is nothing worse than waiting ages for a 
picture to draw itself. G AC scores with a 
very efficient fill routi ne. Some i rregular 
shapes may need more than one fill 
command but you are given hints as to 
how to make the most efficient use of 
this routine. 

I found CAC to be a very simple 
product to use. You are prompted for 
most of your inputs and can always 
return easily to the main menu if you 
make a mistake. The use of logic takes 
some getting used to, not because it is 
very difficult but because there are so 
many things that you musi think about 
and reset. You can guarantee that you 
will miss something glaringly obvious. It 
is also very easy to miss or ignore your 
own faults, so when you think that you 
have finished, get several friends to try 




Inside the Mountain it: is very *|Ioo#*y 
There is a patch of sunlight to the 

fles t and din tunnels wind away to the 

South and to the East, 

llhat now?. . M : 



adventure creator is ability to draw 
pictures, Certainly, the examples 
included in thesmall sample game areof 
a ver y high quality and are drawn very 
quickly. This knowledge of what can be 
produced is very reassuring to someone 
like myself with not an ounce of artistic 
ski I! and i fou nd that like the rest of the 
package, this part of it was very simple to 
use. Each picture is assigned a number 
and two pictures can be merged if you 
run out of memory or want to show a 



your game out for you land have a go at 
inputting as many daft entries as you can 
think of in order to see if your game is 
properly error trapped. My one slight 
criticism of the product is that the 
instruction manual could have been 
belter presented but apart from that, I 
can thoroughly recommend CAC as 
a useful tool for all budding To Ik fens. 

The Graphic Adventure Creator is 
available from Incentive Software 
Ltd at £22.95 cassette and £27,% disk. 
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Neil Day with news for Club 128 members. 



TRYING TO KEEP YOUR COMMODORE 
readers up to date with comings and 
going in the Club 128 part of Compunet 
is like trying to take dictation on to 
marble slabs with a chisel, Things move 
very fast on the electronic networks and 
it can be a bit hard to keep up. Upload 
times are often fairly short, and 
interesting items are added each day, So 
in this monthly diary you'll find 
reference* to directories that should be 
of long-term interest to Club 128 users, 
as well as mentioned of a few specific 
frames that are typical of what you're 
likely to find. I've asked the authors of 
the frames to try to extend them to 
ensure they are still available for Your 
Commodore readers. 

GOTOS 

A very simple innovation has provided a 
way to overcome one of the few 
irritations on Compunet The tree-like 
directory structure has always made 
browsing n rather tedious experience. 
I; ;k h frame displayed on the screen has 
10 entries. One of these usually says 
***MORE***, Vou select ***MORE*** 
to move to the next "branch" of the 
directory and then, invariably, have to 
move further along the structure with 
yet another ***MORE***, and yet 
another, until the last syllable of 
recorded time, as Shakespeare used to 
say, but he surely wasn't using an ISTEL 
line at 90p per hour! . 

Thanks to the universal validity of 
Murphy's law, the recent and most 
interesting new frames are always at the 
outer twigs of the tree structure, and is is 
usually simpler to read THE JUNGLE 
NOW or some other newsy frame to find 
out about the latest additions (Selecting 
GOTO on the duckshoot and typing 
NEWS will find the latest JUNGLE NOW 
frame: well worth checking frequently), 

However, since the introduction of 
the GOTOS directory, finding new 
frames is a breeze. Select GOTO on the 
duckshoot and type GOTOS to get 
there: then DIR a frame for the 
particular day you're interested in. 
There is one GOTOS directory for each 
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day. So neat and simpJe it would bo 
surprising if it hadn't been thought of 
before, and it has; ICPUG has been 
using a similar system for some time- 

Super base And Superscript 

The difference between the people who 
write a complex piece of software and 
the ones who use it is a bit like the 
difference between biological parents 
and adoptive ones: all programs bear 
the stamp of their progenitors, but for 
good day-to-day gossip, you just can't 
beat the users! Since the disappearance 
of Precision Line, the rarely used 
Precision Software directory, ICPUG has 
started up an excellent help and advice 
directory on Superbase (frame 143672). 
In this directory you II find users of the 
popular database program talking with a 
mixture of affection and aggravation 
that exactly echoes the weary tones of 



long-suffering parents who would 
manage to find something endearing in 
the latest chainsaw massacre 
perpetrated by their offspring? 

If you use the Superhase program 
you'll find it helpful to check the 
contents of this directory regularly as a 
wide range of problems are very 
speedily answered by a number of users 
whose pool of experience is impressive. 

ICPUG also supports a Communi- 
cations directory at 147653, Under this, 
at frame 193731, are hints for Superscript 
users. For example, there is some useful 
advice about how to set up Supers crip* 
fifes for input into the Com mod ore 
Modem Editor as Compunet Frames. If 
the neanderthal text entry on this editor 
drives you crazy and you have a lot of 
text to upload, DM&7's advise will be 
very welcome. 

Utilities And Useful Programs 

TEC (GOTO TEC) is another good source 
of useful applications information and 
utility type programs. For example, at 
fram 1B7578 there is a wedge, uploaded 
by AWG, to enhance Basic with 
instructions to renumber the Nnes in 
programs, delete a range of lines, and 
many other fancy commands. 

Another directory which users should 
watch, for handy utilities and appli- 
cations advice, is the one organised by 
the Independent Compunet Club 
(GOTO ICC). U sers of Trigsoft' s versatile 
UPC1 cartridge should check our PHILS 
UPC DIR on 190719 uploaded by APDT 
From this directory you can download 
an enhanced version of the Phil's Mon 
program supplied on disk with the 
cartridge. 

WdL that better be it for this month, 
If you're not yet a member of Compunet 
I hope this list of goodies, all available 
free incidentally, will entice you to join, 
If you are a Compunei member, and you 
find something you think might be of 
interest to a wider audience please send 
me a courier (NAD2) or mb* Prestet 
457467557. 
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MAGNAM PRODUCTS 
INTERNATIONAL LTD 




EXTENDED BASIC 
DISK TURBO 
TAPE TURBO 

MACHINE CODE MONITOR 
PRINTER INTERFACE 
RESET AND FREEZE 
TAPE AND DISK BACKUP 
TAPE TO DISK CONVERSION 
42 PAGE MANUAL 



FOR TOUR COMMODO RE i 




Mm 



27 extra commands, AUTO, AUDIO. COLOR, DEEK. DELETE 
DOKE, DUMP. FIND, HARDCAT, HARDCOPY, HEXS, INFO. KEY, 
PAUSE, PLIST. I LOAD, RENUMBER, REPEAT, SAFE, TRACE, 
UNNEW, QUIT, MONITOR, BLOAD 

RENUMBER: Also modifies alt the GOTO's GOSUB's etc. Allows part 
of o programme to be renumbered or displaced. 
PSET. Sst up of printer type. 

HA Ft DC AT,- Prints out Directory. j t£*. 





DISC & TAPE TURBO 




#4l 



"If you have yal to 
diKiidn: which Cartridge 
ypxj want, and I can 
J assure you that thify 
I are becoming essential 
then this is possibly 
Erve best, yet" 

frcimrnodorE Cnmpuling 
Iniernanonai Jui T 
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CD 




Loads & Saves tape 10 times faster and disc she times. 



leaves all of your Commodore memory available for programming 
Also works in BASKI-ROM, KERNAL arid I/O areas. 
A Assemble; C Compare; D Disassemble; F Fill; G Go; H Hunt; I 
Interpret; J Jump; L Load; M Memory; P Print; R Register; S Save; 
T Transfer; V Verify; W Walk; X Exit; $ Directory DOS Commands 



Compatible with Serial /Centronics Printers. 

The HARD COPY function automatically distinguishes between HIRES 
and LORES- Multr- colour graphics a re converted into grades of grey. The 
PSET functions allow you to decide on Large/Small and Normal/ Inverse 
printing 



Press Reset button and SPECIAL MENU apears on screen CONT1NU - A Hows you to 
return to your program BASIC - Return to BASfC RESET - Normal BESET. TOTAL 
BACKUP DISK- Saves the contents ofthe memory onto a Disk. Theprogramme 
can be reloaded later with SL OAD fotfowed by CON TfNUE. R E S ETALL - RES£ T 
any of programme. TOTAL BACKUP TAPE - As BACKUP BfSK but to TAPE. 
HARDCOPY - At any moment prints out a Hardcopy of the screen. 
Usmg CONTtrVUE afterwards you can return to (he program. 
MONITOR - Takes you into ike Machine language Monitor: 



I lika the Power 
Cartridge b#El. mtif% 
because it's sJrghlly 
easier lo use (hart the- 
Final Cartridge" ZZAP 
64 July I j 



SEE US AT THE PCW SHOW ON STAND No. 1721 
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Peter Thomas dips into US 



Cold's Leader board and 



gives it his seal of approval 



I challenge armchair critics who sit at 
home watching their golfing heroes on 
television, to go out and buy a copy of 
leaderboard and discover for 
themselves the realities of attempting to 
hit a little white ball into a hole In the 
grass that seems to get progressively 
smaller the closer you get to it, 

Mind yoUj any game that can keep 
editors of computer games magazines 
amused during the whole of a hot 
summer afternoon has to be worth more 
than a second look] 

This golfing simuiationi has one or 
two long-awaited factors which have 
been lacking in other games of this type 
such as Nick Faldo Plays the Open and 
Coif Construction Set. At last you are 
given the exact yardage to the hole from 
all positions of the course, so that your 
choice of club is much less hit and miss. 
This enables you to swing at the bal I with 
much more confidence. 

Two factors that f feef are missing 
from this program are that there is no 
way of saving the game in progress and 
you cannot obtain a golfing handicap. 
However the graphics are excellent and 
the colours have a realistc took The 
sound too is a vast improvement on rival 
games, The swish of the backswing and 
the thud as clubhead meets ball are 
almost as pleasant to the ear as the 
gentle 'dollop' 1 as the ball disappears 
into the hole. 

After entering your names into the 
frame , you have a choice of four 
courses. For breakfast you can start with 
a light romp around number one 
course, for lunch you can tackle the 
slightly more difficult second, for after- 
noon tea the third course becomes a 
little heavier but the main course is not 
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easily digestible and 1 suggest a stiff 
drink to calm your nerves before taking 
on this challenge, 

The one thing they all have in 
common is that they are completely 
surrounded by water tn fact nearly 
every shot means steering the ball 
between and over vast expanses of the 
deep blue sea. As a golfing hacker 
myself, I was slightly disappointed to 
find the one of the courses did not 
resemble a normal golf course and 
lacked the familiar sights of fairways 
trees and bunkers. 

There are three levels of play, starting 
with novice and moving up to amateur 
and then to professional, As you 
progress from novice to amateur, the 
dreaded hook and slice come into play P 
and as a professional you have to cope 
with swirling winds as well. 

But before you attempt these heady 
heights, I suggest that you start at the 
practice range and tone up your swing 
and liming. Then you will be ready to 
take your 14 clubs and tackle one or all 
four of the courses. 

The manual will assist none golfers in 
rheir selection of club as it helpfully 
gives the mEn/max yardages achievable 
with all the different woods and irons. 
Next you aim the cursor in the direction 
you wish the ball to go and then 
readjust , allowing for the strong wind 
that will blow the ball i nto the nearest bit 
of water it can find at the earliest 
opportunity! 

I'm sure that all sounds rather simple 
and I can hear the seasoned golfers 
exclaim: "Keep your head still, left arm 
straight, slow backswing, high follow- 
through, hit through the ball, don't 
break your wrists too early E JJ The only 
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thing I can say with any certainty is that 
theanimated golfer doesall thesethings 
better than I do. 

The tittle man automatically starts his 
swing when you press the fire button. 
However the amount of power in the 
shot depends on the exact moment you 
release the button during the back- 
swing. The hook and slice factor relies 
on joystick timing as the clubhead hits 
the ball If you are too early (or nervous !) 
the ball will shoot off at an alarming 
angle and disappear into the depths. If 
you break your wrists too late the ball 
wilt go right and you will probably need 
a pair of wellies to retrieve it! 

Eventually you should reach the 
putting surface where at least there isn't 
any water, because, unlike most British 
courses, it doesn't ever rain in computer 
golfing games (at least not in any I've 
seen so fart). Reading the slope of the 
greens comes with practice but you are 
given help as to the amount of slope and 
whether you are facing an uphill 
downhill or sideways lie. After each hole 
the Leaderboard records your score and 
that of your rivals, 

Leaderboard is an interesting 
variation on the golfing theme and is 
well worth buying since it can be 
enjoyed at all levels of play. The standard 
of the graphics is very realistic which 
makes it doubly enjoyable and the skill 
factor means the practice should make 
beating par an obtainable objective. 



Touch Line 

US Cold: Units 2/3, Holford 
Way, Holford, Birmingham 
B6 7 AX. 021 356 3388. 
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THE MIGHT OF THE ROMAN EMPIRE IS AT 
YOUR CONTROL. RAID, RAM AND PLUNDER. 
GATHER YOUR RESOURCES AND DEFEAT 
THE MENACE FROM CARTHAGE! 

(8) IOTHLORIE N 

VICTORY HOUSE, LEICESTER PLACE, 
LONDON WC2H 7NB. TELi 0 1 - 4 H OtiH 

IN CASE OF DIFFICULTY, L E 0 I 0 N S OF DEATH CAN BE OBTAINED 
FROM LOTHLOftlEN, UNITS t AND 2 , CONLON DEVELOPMENTS, 
WATERY LAKE. D A R W E N , LANCS B B C 3 1ST, 



CBM 6 4 / 1 2 8 , SPECTRUM 48/128 AND AMSTRAD 464/6128 



I 



Eric Doyle takes a nostalgic 



look at the advent of the 64 



and speculates on its future. 



In a world that is constantly changing, 
the longevity of the Commodore 64 
reveals the high quality and advanced 
features which it boasted back in 1983, 
Sord, Jupiter, Aquarius, Enterprise,, 
Texas; the list of discontinued lines is a 
catalogue of disasters. Even Sir Clive's 
Empire has fallen. Commodore may still 
be limping from the C16/Plus 4 wars but 
the 64 looks as if it will go on for a long 
time yet, weathering all the storms safe 
within the shelter of the C12B. 

As a refugee from the cramped 
confines of my faithful Vfc 20, the wide 
open spaces of the 64K memory made 
me feel like a pioneer of the old West, 
High tech agoraphobia was offset by the 
limited RAM for Basic programming but 
the rudimentary Basic soon drew me 
into machine code programming. Now I 
wander about the innards of the 64 as 
freely as I prowl the rooms of my house. 

One of the surprisi ng features of the 
64 is the SI D chip. The sound capabilities 
of this phenomenal hunk of technology 
are still being explored. To date iVe 
heard my own voice resynthesised with 
Anirog's Voice Master, been stunned by 
Rob Hubbard's innovative music and 
have recently heard an excellent repro- 
duction of a big band digitised in the 
States. 

The addition of Music Sales' 
synthesiser has revived my interest in 
keyboard playing, though Rick 
Wakeman*s recent demonstrations 
show that I've still got a lot more to 
learn! 




Basic Problems 




The only thing I really detest about the 
machine is the feeble excuse for a Basic 
language which resides in the ROM. The 
advanced sound facilities, sprites and 
bit-mapped screen lie beyond the reach 
of inexperienced programmers and the 
number of pokes required make 
machine code a desirable skill to master, 
If the apocryphal tales are to be 
believed, the actual 64 Basic was to be a 
much more sophisticated implement- 
ation but disagreements between the 
programming team and Commodore 
resulted in the panicky inclusion of the 
old Vic style ROM. Simons' Basic was an 
early attempt at providing a better Basic 
but the cost of the cartridge put most 
people off. If Commodore had grasped 
the nettle of bundlfng software earlier 
all 64s could have been supplied with a 
Simon cartridge* The kindest thing I can 
say about this extended Basic is that it 
would have been better than nothing. 
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Although the Basic was initially a 
curse, its existence has si nee given rise to 
a wide variety of extensions over the 
years, culminating in the recent glut of 
cartridges with on-board toolkit 
commands and a variety of alternative 
languages such as Logo, Ptlot, Oxford 
Pascal Forth and, more recently, C- 
Basic. 

CP/M was originally planned as an 
extension and the early reviews of the 
machi n e m ade m u ch of the forth coming 
Z80 module. The reality was less ex- 
hilarating than the anticipation. The unit 
eventually hauled iBelf under the 
scrutiny of the public gaze and failed 
principally because many of the CP/M 
programs were devised for an 80 column 
screen, too wide for the 64. 



games we see today on all makes of 
computers. 



Mobilisation 

Sprites, Moveable Object Blocks, fired 
the imaginations of programmers who 
had struggled with the laborious move- 
ment of characters across the UDG (User 
Defined Graphics) landscapes of the Vic 
screen. Sections of the screen which 
could be moved without affecting the 
underlying background opened up the 
possibility of more complex gam ep I ay. 

The limitation of eight sprites at one 
time caused serious flicker effects until 
programmers mastered interrupt tech- 
niques. This fools the computer into 
believing that there are only eight 
sprites but splits the visible screen into 
several smaller screens during the scan. 
As a viewer of such a game you are 
unaware that anything unusual is going 
on but the effects can be staggering. 

Such was the impact of the sprite 
concept that their appearance even 
benefitted Spectrum owners. Routines 
which produced pseudo sprites were 
wrftten and this has resulted in the 
production of the graphically superior 



If s The Biz 

The computer market has been in a state 
of constant flux ever since the. appear- 
ance of home computers. Back in I960 a 
PET machine with a mere 16 or 32K of 
memory was considered to be a respect- 
able business machine. By 1983, the 
market had become so sophisticated 
with the development of 16 bit machines 
that the 64 never really caught on in the 
business sector. 

Today the 128 is more suited to 
business applications but a lot of serious 
software has been produced for the 64 
and much of the current 128 software 
consists of 80 column conversions of 
original 64 programs. 

The software varies in quality and 
complexity but the 40 column screen is 
the real limitation. Many packages 
employ a scrolling screen which pans 
sideways as the character count passes 
40. Such techniques provide a solution 
to the column limitation but this means 
that an overview of the document is 
difficult unit a printout is made. 



Viva 64 

The 64 has proved to the computer 
industry that people need compatibility, 
After several years of buying and 
building up a software library no-one 
wa nts to be faced w it h re bu jJd i ng it bri ck 
by brick when upgrading to a newer 
model, This is one of the reasons for the 
Plus 4's failure and the 128 p s success. 

Many fortunes have been made and 
lost in the 64 market and, though the 64 
will not go on forever, it will be around 
for some time yet. 
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Eric Doyle 


leads you through 


the long ar 


id glorious history 


of C64 games of all types. 


ANOTHER VI! 


sITOR. STAY AWHILE. 



Stay for -ever! 

When I first heard these words, I 
knew that Impossible Mission was going 
to be something speciaL The voice 
synthesis was not only quite clearly 
enunciated but also sounded a little like 
Vincent Price. When the game started 
properly the animation was cartoon- 
like. 

All this did not disguise the fact that 
Impossible Mission was nothing more 
than a platform game with the hero 
leaping from floor to floor collecting 
pieces of a puzzle. The difference 
between Mission and other games avail- 
abie at that time was that it set higher 
standards of technical wizardry and the 
basic gameplay was placed into a new 
context. 

I n most platform games, and this is as 
true today as it was then, the aim was just 
to collect 'treasure and nothing more. 
The treasure puzzle in Mission was used 
to create a further dimension to the 



game by acting as a key to the eventuaf 
success of the pfayer r 

Although ft is refreshing to see 
ingenuity at work, it woufd be too much 
to ex pect every ga m e to d i spl a y t he sa me 
degree of original thinking, but to be a 
blockbuster a game definitely needs 
something extra. This can be excellent 
graphics, sound or St might merely be a 
gimmick. It's nice if the game is com- 
pulsive or addictive, as well! 

Games don't have to be complex: to 
be addictive. Hewson has had no small 
amount of success with Uridium* The 
most striking feature of this game is the 
use of colour giving the graphics a plaus- 
ible 3D look. Apart from that it is just a 
good old fashioned shoot down the 
alien ships type of game, A chance 
element is brought in where you can 
gamble against the computer to gain a 
higher bonus which does add extra 
excitement to the proceedings. 

Shoot-em^ ups and platform games, 
in one form or another, dominated the 
early market Who can forget Donkey 
Kong, Manic Miner and ail of the 
derivatives? But piayers of Pacman 
would hardly recognise this as a basis for 
the multitude of mazes which have 
enjoyed popularity lately. 



Into The Labyrinth 

Platform games and mazes are very 
similar In each a fixed path has to be 
followed and treasures coliect-ed, This 
has given rise to the maze adventure 
where certain objects have to be 
collected to help you to proceed 
towards the game's end, Onfy a few 
objects can be carried at a time and 
some are useful while others are harmfu I 
or serve no purpose at all. 

MicrodeaJ specialised in this type of 
game with the Cuthbert series and Lands 
of Havoc. These days every company 
seems to have a maze. Virgin has Sorcery 
andShogvrh Bhckwychc did very nicely 
for U It i m ate, Spa ce Doubt from CRL, the 
excellent Cauldron If from Palace Soft- 
ware and Frankie Goes to Hollywood by 
Ocean, 

All of these games owe allegiance to 
the numerous adventure games which 
have been popular since the early days 
of main frame computers. An adventure 
is a mind game, a series of puzzles which 
you must solve by interacting with the 
program s database of locations and 
objects. 

Interrogations take place through 
textual input. At first only two word 
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commands could be accepted: Co 
north, take object, examine object, Ever 
si nee ingl ish was first used in Melbourne 
House's Hobbit, the world of adven- 
turing has changed. Graphical repre- 
sentations were first put to good effect 
in the Hobbit to supplement the verbal 
descriptions of locations, though they 
are not the first. Sierra On-Une, based in 
the States, used graphics in adventures 
before the 64 was even dreamed of and 
collectable Items often used to appear 
and disappear in the graphics as they 
were dropped or collected. 

For sheer devilry and difficulty, any 
look at adventures would not be able to 
avoid Level 9 which specialises in this 
genre- The list of successes seem 
endless: Worm in Paradise } Red Moon, 
Dungeon Adventure, Lord's of Time and 
many more. 

Though Level 9 takes the British 
laurels for the best adventures, it is 
Infocom s range must be lauded world- 
wide. The Zork Trilogy gets harder as 
you progress through the series but for 
me the best adventure award wouJd go 
to Hitch-hikers Guide to the Galaxy. This 
little demon follows the comicapproach 
which made the radio series so success- 
ful. The problems set are so complex and 
hilariously funny that it challenges even 
the most experienced adventurer. 



World War are not the same thing to a 
com puter. An irog s game relied on your 
partner verifying your answer and a 
better solution to the problem* 

By far the best Trivia style game is 
Power play from Arkana because it keeps 
the original idea of inconsequential 
general knowledge questions but gives 
multi-choice answers selected by 
joystick, a board 'game within the game'" 
where you challenge your partner to a 
quick response question and answer 
session, and the chance to create your 
own question base. The board game is 
played on a perspective board in an 
Ancient G^eek setting where you in- 
crease the power of your playing pieces 
by correct answers and try to challenge 
and overcome your enemy in a Chess/ 
Archon4ike combat. 

Most board game conversions do 
allow you to seleci the computer as an 
opponent which is handy if you don'i 
know anyone efse who likes to play /The 
oldest of these is Chess and much 
debate rages about which is the best. 
The two main contenders are Audio- 
genic's Grandmaster and Colossus 
Chess by CDS. Both companies would 
argue strongly that their game is the 
most challenging but in my opinion the 
3D facility of Colossus just gives it the 
edge. 



Biggies Flies Down 

Film titles have afso been attempted but 
with fess success, Activisions Ghost- 
busters proved to be an enormous seller 
but for me it was an excel lent example of 
the emperor's new clothes. The digitised 
voice was amazing, the programming 
was clever and the reviewers acclaimed 
it as a game of great merit. The hype was 
immense but the gameplay was dull and 
repetitive, 

'You've seen the film, read the book, 
now play the game' is the sort of hype 
wihch fills me with dread, A View to a 
Kill Friday the 1Mb and the dreadful 
Back to the Future were all strongly 
bound to the story I ine of the film on 
whose success they depended, It took 
Microsoft to prove that games of the fi I m 
can be created successfully with the 
interpretation of Biggies. 

Biggies is really four games in one B 
The three linked games on the first side 
of the tape switch a bout fairly randomly, 
but completion of ihern all gives you a 
far better chance to complete side two. 
The pleasant part of all this is that, 
though side one is principally a 
collection of shoot -em-up games, side 
two Is a very simple flight simulator but 
has an arcade adventure element, A 
wide variety of entertaining and 
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Board Meetings 

Board games are a popular source of 
inspiration for software writers. Chess, 
Monopoly, Scrabble and Trivial Pursuits 
have all been successfully translated to 
the &4. 

! have mixed feelings on some of the 
Trivia games because they offer no real 
alternative to the board game. US Gold 
tried to computerise the game with 
Monsrer Trivia but somewhere along 
the line no-one thought to Anglicise the 
questions, Anirog had ago with Trivia , a 
game based heavily on the original and 
with a database generator to allow your 
own questions to be added. 
Unfortunately the input of answers in 
both cases has problems. In Monster 
Trivia your spelling and syntax must be 
correct: World War Two and the Second 



Undisputably, Leisure Genius (now 
allied to the Virgin Games empire) has 
the best range of board games with 
Scrabbk, Monopoly and Ctuedo. The 
accuracy of these games is guaranteed 
because they are licensed by the original 
manufacturers. 

Card games have been less successful 
despite several attempts to spice them 
up. The latest and lowest example is 
Samantha Fox - Strip Poker in which 
clothes are not the on ly thing that's been 
ripped off. 

Big names sell games could be the 
current motto of a large section of the 
software industry, Brian }acks Super 
Challenge, Daley Thompson's 
Decathlon t Steve Davrs5nooi(er p Roland 
Rat, Super gran, Minder are all names 
given to add extra charisma to the 
games. 



challenging games with a storyline 
which sticks to the plot. 

The inclusion of the simulator was a 
calculated risk after the success of 
Ariolasoft^s Skyfox. Much more 
compfex flight simulators abound. If you 
want to fly a Harrier see Anirog, Mirror- 
soft have a Spitfire or two in their 
hangar, Act i vision allows you to try the 
Space Shuttle but by far the most 
popular subject for simulators is the 747. 
One of the most complex is that of Doc 
5oh which would provide a challenge to 
a professional pilot. 

As a flight I rainer,5ofo flight from US 
Gold is unbeatable. Many years ago I 
saw a version of this imported from 
American publisher Microprose. It cost 
a fortune and did not have the excellent 
voice simulation training facilities of this 
latest update. For anyone wishing to try 
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their hand at flying from airport to 
airport they could do a lot worse than 
this. 

If battles in the air are more your 
forte, ACE will give you plenty to think 
about, Cascade's heavily publciised 
game is one of my favourite pastimes. 
Flying a jet in search of your prey brings 
all of the realism of modern aerial 
dogfights into your living room. 

To Boldly Go* . , 

The most we'll known flying hits are 
those which take place in deep space. 
Start rek was the first computer game 
that I ever heard of and variants have 
appeared at regular intervals, 

Domark f s Codename Man II is 
probably the best available which still 
retains the true essence of the original 
game. The aliens are invading and your 
mission is to clean up the galaxy sector 
by sector to make the universe a safe 
place to live in. 

Manipulation of maps, manpower 
and machine is the key. Search out and 
destroy the enemy ships around a 
g ridded area of space. When each 
enemy squadron is located the screen is 
switched from the usual repair and 
reconnaissance screens to a battle 
screen on which the enemy sh ips scream 
in to the attack. 

This idea was taken to its limit by 
Firebird with Elite, A cargo ship in deep 
space h under control and musi be 
taken from planet to planet to trade in 
goods both legal and contraband. The 
profits from successful missions can be 
spent on more advanced weaponry for 
your ship to protect it from pirate craft 
who patrol around the space stations 
like jackals waiting for a kill. 



The most striking part of the game is 
the use of 3D wire-frame graphics which 
give a real sense of depth to the screen. I 
admit that the original BBC version has 
more of a fast arcade feeling about it but 
on the C64 there is more realism and a 
few more problems to contend with. 

Another approach to the subject 
came with the PSi-5 Trading Company 
where part of your mission is to select a 
crew. Candidates appear with their 
curriculum vitae and each one must be 
considered for a particular role on the 
ship. The sense of realism becomes 
apparent when battle commences. 
Some of your crew will panic, some go 
totally to pieces, but most will hopefully 
function even more efficiently under 
stress. 

Ps i-5 i 5 a game of total a bsor pt io n a n d 
one of the closest games to my 
impression of life amongst the stars, a 
feeling which is enhanced by the 
excellent graphics. 

For sheer programming skill Acti- 
vision's Koronis Rift is worth seeing, [t is 
a pi a net bound action game based 
around an interplanetary scrap metal 
company. Find and cannibalise wrecked 
ships under enemy fire to improve your 
chances of survival. 

The planet surface generation 
employs advanced fractal graphics 
which create a 'real' terrain to roam 
about on as you try to locate the tangled 
remains of unsuccessful pioneers 
spaceships. 

This Sporting Life 

Simulations of sport may seem like an 
odd concept. Many people write them 
off because of the contradiction 




between being out there playing the 
game and being sat fndoors in front of a 
TV screen. They are missing the point, 
the games should not be seen in the 
same light. 

The first sport simulation that I 
bought for my C64 was Commodore s 
own international Soccer cartridge, 
probably the best game in the catalogue. 
In those days a two player game was a bit 
of a novelty and we still use it in the 
office for the occasional league 
championship. 

Field sports probably account for 
more broken joysticks than any other 
game but US Gold's Summer and Winter 
Games collection are a little less frantic 
but much more enjoyable and skillful 
than many of its competitors. The 
graphics are superb and the only bad 
thing I can say is that the British National 
Anthem is painful to listen to. 

Whatever your sport there is 
something available. There's Squash, 
Basketball, Baseball American Football, 
Soccer, Boxing, Cricket, Snooker and 
Darts with addictive oddities like 
Ballblazer and RollerbaH alongside all of 
the Martial Arts game, 

I've yet to see Polo and Water Sk i-i ng 
simulations but I'm sure it's just a matter 
of time. 

The current emphasis seems to be on 
Colt simulations. The best in the field 
being Ariolasofr's Co// Construction Set 
and US Gold's Leader&oard The two 
games are quite different though similar 
in appearance, Consrrucfiiorr Set has 
more technical considerations and the 
ability ro design, or at least load, many 
different courses, Leaderhoard has 
much more of an arcade feel. 

Games have come and gone over the 
past three yearsand St would take several 
editions of Your Commodore to do 
justice to the range of games for the 64. 
The market is maturing, but what is 
maturing into? 



Future Markets 

Although the games market stilt 
accounts for the largest part of the 
industry the competition has heated up 
lately with (he appearance of budget 
programs. Many of them are golden 
oldie re-releases but there is a rising tide 
of new cheap label programs, 
Mastertronic has been alone in 
exploiting this area for quite some time 
now. Whether this trend will be good for 
the market on such a large scale is 
debatable. The rewards are small for the 
programmer compared to the fast 
fortunes of the early days. The impetus 
to spend time producing large, complex 
games will be lessened on a simple 
equation of rewards against 
development time. 

The other side of the coin is that a 
new altitude will accommodate the 
changing market and it will once again 
parallel the pop music industry where 
budget and full price products exist 
happily side by si den 
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VIZASTAR 

THE INFORMATION PROCESSOR 
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ViiBSter integrates three equally important electronic 
to your business or home office. A test and edsy-to* 
usvpeck&ge-Vizastaris a comprehensive information 
processor thai intrudes an electronic worksheet, 
information filing system and truly integrated business 
graphics, 

VizaStarhas been designed to be especially easy to 
operate-so now you can handle your all-important 
information in many new and exciting ways . in a quick 
and effective manner 



The Information tiling capabilities of VitaSter enable 
you to rapidly store your information on to disk in an 
ordered and mstantty retrievable form. 

This means that you can quickly pick out individual or 
entif® groups of related information to create lists r 
invoices, statements and reports. 

ViiaStaris the QNLYprogmm of its kind on the 
Commodore 128. VizaStar provides a totally 
comprehensive office information system. 



Spreadsheet 



Database 



Ruled worksheet display for 
superb clarity. 

A 1000 Row by 64 Column wide 
worksheet with enormous 60K 
memory capacity and efficient 



Exceptionally fast worksheet 
calculations 

Up to 9 worksheet windows allow 
you to work in many parts of the 
worksheet alt at the same time. 

Individually variable column 
widths. 

Over 30 formula functions 
available, including table lookup 
and date functions. 

Copy, move or erase any range^ of 
cells. Columns can he copied into 
rows, rows into columns, onemw 
into many rows. All with automatic 
formula adjustment. 

Extensive printing options feature 
automatic page headings and 
footings, pause between pages, 
automatic pagination and margin 
control. 

"Exec' macro language, for 
powerful programming of any 
VizaStar feature. 



I Full screefujesign of records, up to 
9 screens can make up a single 
record. 

I Each record can contain up It? 
8 MOQ characters. 

i A file can contain an unlimited 
number of records. fypicalfylOOQ 
on 1S4H1S70 drives. 

Split second record access, no 
matter how large the hie (on ?5 70 
and 1571 drives). 

Up to three files in a database can 
be processed concurmntfy. A 
database can contain up to 16 files . 
A disk can hold any number of 
databases. 

Fields can use worksheet ceil 
contents, calculate using 
worksheet formulas, and be 
included in worksheet formulas. 

Files can be exported, for use by 
other software such as word 
processors and mailing programs . 

Report feature can selectively 
extract, calculate and print records 
in any format. 



Business Graphics 

■ Unique and stunning business 
graphics, using figures from any 
user-defined worksheet cell range. 

m Simultaneous, two dimensional 
bar graphs, drawn directly on tn 
the worksheet display. 

m Fullscreen, full colour exploded 
pie chart. With user labelling'. 

■ Full screen, full colour three 
dimensional 'skyscraper' bar 
graphs. Showing up to tour 
worksheet cell ranges with 
automatic scaling and user 



Comprehensive printing of graphs , 
including colour bar and pie 
graphs on CommodomMCS-801 . 
Graphs print in high resolution on 
Commodore and Epson 
compatible printers. 



More than a Spreadsheet, more than a Database* 



\ IZA 

SOFTWVRK 

Order now, or fill in the 
coupon for more details. 

VIZA SOFTWARE LTD. 
Chatham House, 14 New Road, 
Chatham, KentME44QR. 
telephone: (0634) 45002. * 





Please send me further details about VIZAS1AR for the 
Commodore 128. 



Company 
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Eric Doyle J 


ooks at the CM's 


potential as a small business 



machine* 



AS A POTENTIAL BUSINESS MACHINE 
the C64 is fading fast in the face of the 
competition from its big sister the 128. 
This does not mean it has no purpose in 
business but it does highlight the 
advantage of an SO column screen over 
the 64 7 s 40 columns. 

Generally speaking business 
software can be broken down into three 
main categories: wordprocessors, 
databases and spreadsheets. Of these by 
far the most competitive area is in 
word processing. 

Not alt businesses will benefit from 
computerisation because they can often 
demand more time than standard 
manual systems, especially if a database 
is to be utilised. Another consideration 
is your accountant. After all, it is he who 
must sort out the information from the 
reams of printout paper which the end 
of the year will generate. A spreadsheet 
is a very versatile and powerful tool but 
in the wrong hands it can be more of a 
curse than a blessing. 

Word processing 

To be classified as a word processor a 
program need do no more than to turn 
your computer into a typewriter. In fact 
the following program could be all you 
need if you only need to print the 
occasional memo: 

10 OPEN 4.47:A$=" F ':7CHR$(14} 

20 GET ASrlF A$f" " THEN 20 

30 PRINT A$;:IF AS=CHR${20) THEN 

B$^LEFT$(BUEN(B$H):GOTO 2 0 
40 B$-B$M$:[F A$=CHR$(13) THEN 

PRINT 4 ? B$:B£= JJ " 

50 GOTO 20 

Such a simple program has many dis- 
advantages for serious business applica- 
tions. The width of the text isftaed to the 
width set on the printer, paragraph 
lengths must be less than 255 characters 
and words which are too long to 
squeeze on to the end of a line will be 
split in an arbitrary manner. 

The professional user will meet 
circumstances where the document 
width varies, they may prefer right 



justified alignment like the columns of 
this article and repeated page headers, 
footers and numbering may be 
required- 

As someone whose livelihood 
depends on the printed word, my own 
requirements stretch to word counts 
and character counts to make sure my 
copy will fit into the space allotted 
by the editor. Being fallible, I occassion- 
al^ spell words incorrectly so a spelling 
checker is required and I sometimes 
want to search through my text for a 
particular word or phrase which I wish to 
change so a 'search and replace' 
function is essential. 

A good genera] purpose word- 
processor is Speedip err from JCL 
Software. It lacks a spelling checker, a 
wordcount and has only rudimentary 
printer controls. St does have all of the 
other functions and the manual is slim 
and easily assimilated. Tasword 64 and 
Supersoft's WordPerfect are also worthy 
of consideration. 

For most business users the 
enhanced printing facilities of an Epson 
or Star machine may be desirable. in this 
case one of the more expensive 
wordpros will be needed, The two main 
contenders are Ariolasoft's Paper Cfip 
and Precision Software's Superscript. 
Both offer a full range of advanced 
facilities including spell checking, 
special printer commands and 'mail 
merge 1 , 

Mail merge is particularly useful for 
mailshot purposes. We've all seen the 
personalised letters which make 
comments such as, "the prize car will be 
delivered to the Smith household at 22 
Yourstreet, Yourtown". Every letter has 
the name and address of the recipient in 
the relevant place. To do this a list of 
names and addresses is stored on a 
database and a general letter is written 
on the wordpro. Instead of an actual 
name and address, the letter contains a 
coded symbol which sets the printout to 
search the database for the nest name 
and address and insert it in the text. In 
this way several hundred personalised 
letters can be printed out with each 
recipients name inserted correctly. 

As a guide to prospective buyers 1 
would suggest that you go for the most 
complex word processor that you can 
afford j ensuring that the manual is com- 
prehensive and comprehensible. 
A U hough you won't use all of the 
functions all of the time you will bless 



the wisdom of your decision as your 
business needs expand. The home user 
probably won't need to use a wordpro 
very often but it's handy for creating 
party invites* jumblesaleadsand the like 
as wetl as storing oft used documents 
such as curriculum vitae for job 
applications. In this case your needs will 
be modest so go for the cheaper end of 
the market armed with the knowledge 
that there are plenty of sharks En this 
range. 



Databases 

Databases are filling systems which can 
use the special facilitiesof a computer to 
create a cross-referencing system which 
would be impossible with a standard 
filing cabinet. 

Many databases are available but 
care must be taken in making a 
selection. I was using First Publishing s 
PirstBASE for a demonstration recently. I 
chose it because it is easy to understand 
and simple to set up. During the demo t 
accidentally hit the wrong key, the 
program crashed and 1 lost some of the 
information which I had entered. This 
was no major disaster but it did not 
impress my audience when I had to 
reload the program all over again. Time 
is money in my business. I wouldn't want 
that to happen too often/j remarked 
one of the observers. 

f still use the program for my demon- 
strations because in many ways it's 
excellent for modest applications and 
it's disk based, Disks are essential to 
make a database work efficiently other- 
wise you are limited to the computer's 
memory size to store all of the entries. 
This is alright for home use but for 
business it would be a non-starter. If 
each file is just 256 characters long you'd 
be lucky to get more than 150 entries 
which cou Id be man ipu lated at one time 
and each time you add to or update your 
file it means resaving the wholefileset at 
the end of each session. If the computer 
locks up you'd have to re-enter the 
whole series of corrections and altera- 
tions again. 

Before considering disk systems let's 
look at a tape system from Dutch based 
company Radarsoft distributed by 
Ariolasoft in this country. Databases is 
data processing at its simplest level The 
first requirement is an input sheet 



(template) which has all of the 
categories of information printed on it 
and space to put in the specific details 
for each file entry. 

The Datsbasis program has two ready 
made templates, one for an address file 
and the other is a catalogue for your 
record coJ lection. There is also the 
facility to create your own template. 

Each unit of a database is known as a 
record and each entry on the record is 
known as a field, Databasis allows you to 
select particular fields and a range of 
records for sorting into alphabetical or 
numerical order and for hardcopy fng on 
your printer. 

The system limits you to 36,000 
characters with a maximum record 
tength of 250 characters, for a system 
which fully utilises the maximum record 
allotment, the file would only allow 144 
records. Great for home use but 
seriously limited for even the smallest 
busfness. 

Disk systems use memory very 
sparingfy, normally only having one 
record in memory at a t?me + Each record 
has an allotted space on the disk and this 
is the same number of characters for 
each record. 

When designing a template you are 
requested to specify a length for each 
field. This is the maximum number of 
characters which will fit. For example, if 
you design a fieid for Surname it has to 
be long enough for any surname you are 
liable to encounter bu t short enough to 
save on disk space. A field length of ten 
characters would be fine if you only 
know people calted Smith, Jones or 
Williams but if a Fitzwilliam turns up 
you'd have to redesign the whole record 
template to accommodate them. Thrs 
could mean re-entering all of the 
existing entries on to the new template, 
a daunting task as your file grows. 

If a field is Jarger than the entered 
information the computer generates 
padding characters which will not show 
up on the screen but increases the entry 
to a standard length for storage. In this 
way all of the entries on the disk are the 
same length and a redundant record can 
be replaced by a new one without fear of 
overwriting another viable entry. 

The most powerful database on the 
market is Precision Software's 
Superbase, The facilities make the 
manual a daunting pro&pect. In anticipa- 
tion of this the package contains an 
audio cassette tutorial which wrlf at feast 
make 80% of users proficient enough to 
satisfy their own database needs. 
Advanced requirements are entered for 
in the manual and for those who still 
have trouble there is a very useful 
supplementary book on advanced 
techniques available from the 
manufacturers, 

Using the sort and search facilities in 
this program you can specify several 
parameters. For instance, if you want to 
find all Commodore 64 owners named 
John, with blue eyes and living in New- 
castle,, you can do it assuming you base 
has fields for such information. 



When printing out information you 
don't always need all of the record 
information printed out and often the 
order on the template will be wrong. 
This necessitates the creation of a report 
card template which uses specified 
Information from the standard record 
set a nd pr i nts it out in the given manner, 



Spreadsheets 

For home use, spreadsheets and similar 
account programs are not usually neces- 
sary. Many home accounts programs 
have been published but, for the 
majority of people, a record of the year's 
spending is not required. On a monthly 
basis, the fluctuations in incomings and 
outgoings can be better deaEt with using 
pen and paper and probably in fess time 
than it takes to load the program. 

A spreadsheet is a matrix of boxes. 
Nothing more, nothing less. What 
makes it so special is that the user can 
define the number and contents of each 
box. 

The boxes are known as cells and 
after decided the dimensions of the 
spreadsheet you can then define the size 
and contents of each ceil, A cell can 
contain one of four types of 
information: descriptive text, a blank 
space, a numerical value or a formula. 

Descriptive text is used for column or 
row labels to clarify the purpose for that 
series of celk The computer does not 
need labels bur you and your 
accountant will, 

Fixed sums are entered as numerical 
values. An example would be a list of 
unit costs and quantities on an invoice 
spreadsheet. Each box is located by a 
general labelling system which often 
takes the form of letters across the sheet 
and numbers down the sheet. Locatinga 
particular cell requires the input of the 
two co-ordinates such as dS or zft If a 
sheet has more than 26 characters wide 
then double letter labelling is used e,g. 
AAJBXe etc, or AA.AB.AC. , .AZ.BA, 
BB,BC etc 

To save time and utilise the computer 
to best advantage, cells can be 
controlled by formulae. In ourexampie 
of an invoice, placing a value in the 
quantity column and a fixed value in the 
unit cost column could automatically 
generate a total for each entry on the 
invoice and update the grand total and 
VAT section at the bottom of the invoice 
sheet. 

The problem with a spreadsheet is 
that the sheer size of the matrix will not 
fit on the screen and a method of 
window scrolling has been devised to 
partially overcome this problem, This 
works welf when typing in cell contents 
but often on a ledger spread you wiii 
want to compare two entries which are 
at opposite ends of the sheet. One solu- 
tion is to printout the sheet but this is 
time consuming so most sheets allow 
spfit screen viewing, In such a situation 
you can specify that certain cells will 
appear on one half of the screen and a 



separate distant set of cells will appear in 
the other half. Often this facility is 
further enhanced by allowing the two 
screens to be scroJJed separately. 

Printouts are another headache for 
the spreadsheet programmer and two 
principal solutrons have been 
formulated, horizontal or vertical 
printing, 

In horizontal printing the first 80 
columns of the spreadsheet are printed 
across the paper and the full fength of 
the sheet is pr i nted down the paper. The 
printer then prints the next SOcoJumns 
under this and so on until all of the 
columns have been printed. The next 
job for the user is to set to with sticky 
tape and construct the full sheet from 
the 80 column sections, 

Vertrcal printing is similar to 
horizontal but the letters are printed at a 
90 degree rotarion and il is the firsi 60 
rows which appear across the top of the 
page untrl the last column is printed and 
then the next 60 rows are tackled- 

A further use of the spreadsheet is 
especially useful as the business changes 
in size. Because the columns can affect 
one another it is possible to artificially 
alter entries to see what the net effect 
will be. 

If you decide that a h igher grade raw 
material will improve your product sales 
over a period of trine, you can put in the 
new cost and immediately see the effect 
on your profit margin. Estimating the 
effect your improved product will have 
on overall sales will allow you to see how 
soon the business will recover, a useful 
demonstration when persuading your 
bank manager to make the necessary 
funds available. 

Although I have sard that the 64 is I i rnited 
to 40 columns there is a way around this. 
Arioiasoft is marketing Batterres 
included Bl-80 adaptor which interfaces 
an fiO-col umn screen chip in place of the 
VJC II. Paperclip, Cat-Kit and 
Consultancy are all available on the 
standard disk alongside the 40 column 
versions, 



Touch line 



JCL Software: 47 London Road, South- 
borough, Tun bridge Weils, Kent TN4 
0PB. 0892 27454, 

Tasman; Springfield House, Hyde 
Terrace, Leeds LS2 9LM. 0533 438301. 
Supersoft; Winchester House, Canning 
Road, Weald&tone, Harrow, Mi ddx HA3 
7SI 01 8G1 1166. 

ArioUsoft: 68 Long Acre, Co vent 
Garden, London WC2E 9JH, 
Precision Software: 6 Park Terrace, 
Worcester Park, Surrey KT4 7JZ, 01 330 
7166. 

First Publishing: Unit 20B, Horseshoe 
Road, Horseshoe Park, Pang bourne, 
Berks. 07357 5244. 
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c Doyle cuts his way 
through the jungle of 
cartridges now available for 
the C64. 




CAR OWNERS HAVE BEEN CUSTOM- 
ising their vehicles for years. 
Modifications range from mere 
decoration to the purely practical and, 
although furry dice and go -faster stripes 
have yet to a p pea r, th e re i s a s i m I a r t re n d 
in the computing world. Utilities of all 
kinds abound and the current trend 
seems to be more towards cartridges 
than either disk or cassette. 

Cartridges are the most efficient way 
to store programs and can achieve 
fasterloading rates than any other 
storage medium. Why is it that this 
market has only recently blossomed? 

Up to the beginning of last year the 
majority of cartridges available were 
Commodore's own, most of which were 
less than average games, Companies 
such as Super soft had pioneered the 
field of utility programs with monitors 
and toolkits but it is fair to say that these 
weren't as freely aval I able as the range of 
disk and cassette utilities. 

Today there are several companies 
producing cartridges and most of them 
have Dutch connections. The widest 
range belongs to Robtech but there are 
also Evesham Micro Centre's Freeze 
Frame, the Power Cartridge from KCS, 
Home and Personal Computers' Ffnal 
Cartridge, and the Fxpert System from 
TrE logic. Most carry machine code 
monitors on board, have some form of 
disk turbo and a reset switch. 

The Rob com 50 cartridge has a Basic 
toolkit which adds useful keywords such 
as RENUMBER to even out line 
numbering intervals and AUTO to 
generate line numbers with equal 
spacing. The machine code monitor 
occupies free RAM at 49152 but 
it can be relocated in any part of 
memory, 

By far the most interesting aspects of 
the unit are the turbo facilities. 
Alongside a special tape turbo is a head 
alignment facility to make sure that the 



tape recorder is set up correctly, Of 
course, only Robcom turbo saved 
programs will turbo load because 
commertial cassettes carry their own 
unique turbo systems. ThEs is not true of 
the turbo disk system which improves 
the speed of any normally saved disk 
tenfold. 

The main problem with the Robtech 
systems Es that they currently use 
computer RAM and many programs will 
overwrite the cartridge loaded 
operating systgem and cause a crash. 

The Land Of OS 

The new generation of cartridges are 
ethereal phantoms of the Operating 
System. Using just and handful of bytes 
as a toe -ho Id in the host computer they 
exist in symbiotic harmony to the user's 
benefit. It is interesting to ponder that 
the reason for this development has its 
roots in piracy. 

The development of the British 
market has always relied heavily on 
cassette based software. I was fortunate 
enough to have a disk drive in the early 
days and slow loading cassette games 
were frustrating to use, rather like 
having to ride your bike everywhere 
because there's no petrol for your sports 
car. Lrke many other people, I spent my 
time finding ways to transfer the tape 
programs on to disk. The arrival of turbo 
tapes was initially a relief and in some 
cases these loaded faster than disk. Soon 
lurbo disk systems were developed and I 
was thrown back into my search for 
transfer programs. 

Now the main function of the 
cartridges is to create backup copies of 
cassettes on to disk. This has created a 
major controversy in the industry 
because there is nothing to stop 
unscrupulous people from making 
illegal copies for their friends. Just as 
home taping is killing the pop industry, 
so backup piracy injures the computer 
trade. Dongles and other software 
protection systems have been tried but 
this increases the cost of programs and 
any commonly adopted system would 
soon lead to a black market counter 
measure, Optical systems like Lenslok 
are good ideas but render many 
programs useless to me because of my 
large screen monitor. 



Various pressure groups have been 
formed to suppress piracy but to no 
avail. The solution lies with the 
development of safeguards within the 
computer itself 

Beating Basic 

Basic is a convenient language to put 
your computer through its paces but it is 
also a very inefficient system. Most 
programmers would I ike to use machine 
code but few can spare the time. The 
slowness of Basic can be overcome by 
converting the code using a compiler. 

A program is stored in memory as 
raw Basic code. When the program runs, 
this code is interpreted word by word as 
a jump table to various routines which 
handle the variables dictated by the 
program. Basic is therefore known as an 
interpretive language. 

A compiled program is faster 
because the interpretation stage is 
performed when the program has been 
written and debugged and the 
converted program is saved, 

Co m pi le rs , s u ch a s Sa $k-64 f ro m F i rst 
Software and Bfilz from Supersoft, are 
disk based and often take a while to 
actually convert a program. Patience is 
rewarded with a program which will run 
extremely quickly and often occupies 
less space in memory. Both systems will 
operate with most Basic extensions but 
these must be resident in the machine 
when the program is used. 

Ba$te-64 just has the edge because it 
will accept positively dimensioned 
arrays but Blitz won't. Program 
dependent arrays dimensioned by a 
variable will not be accepted by eh her 
e g, DIM A(X). 

If you decide to try machine code, an 
assembler is essential. Although crude 
assemblers are available in most 
cartridges they are not as flexible as a 
double pass assembler such as Laser 
Genfus from Ocean. 

True assemblers allow you to write 
your program using numbered lines as 
in Basic, Instead of the usual Basic 
commands each line has one mnemonic 
machine code command and lines can 
be inserted or deleted as the program 
develops. 

Laser Genius allows you to use labels 
for jumps within a program. This means 
that instead of calculating the value for 



the jump, a name is given to the 
instruction which forms the entry point 
to the required routine. The assembler 
program will insert the necessary value 
for the jump when the actual code is 
written by the assembler. 

The great advantage of such a system 
is that instructions can be inserted Into 
the code when debugging or improving 
a routfne without having to worry about 
the effect this may ha ve on the rest of the 
program, The nearest equivalent to such 
a labelling procedure in Basic is the 
subroutine procedure definition in BBC 
Basic. Even on the 64, if you add a line or 
two, you have to ensure that none of the 
jumps have been affected by the added 
lines. 



Keeping On-Line 

Tve already mentioned Robtech's 
azimuth alignment utility on the 
Rabcom Cartridges but there is also 
Interceptor Software's kit The Power 
Cartridge from KCS has an audio 
function which is designed to allow the 
user to listen through a multiload tape 
for the point at which the desired 
program starts, A secondary advantage is 
that you can u&e this function to crudely 
afign your tape head 

Disk driven are a different matter and 
can be quite costly to re align. Robtech 
produces a disk maintenance kit which 
allows you to perform this task without 
any great technical knowledge. Re- 
alignment is fairly simple to achieve but 



the necessary adjustments mean that 
some dismantling of the drive h 
necessary. 

With such a range of utilities, the 64 
can be customised to your own 
particular needs, This is the main 
advantage of a mature machine because 
you get the benefft of years of 
experience and experimentation. There 
is still plenty of room for fnn ovation but 
the advent of the new series of compu- 
ters may cause a slow drying up of specific 
64 developments. On the cheerful side, 
there is a 64 in the 123 and I remember 
rash statements of the death of the 64 
when the Plus/4 and CM 6 were 
launched. Look what has happened to 
them. Long live the 64 H 
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David Janda dons his white 
coat to examine 
anatomy of C 

IN THIS ARTICLE, I INTEND TO TAKE A 
look at the structure of a C program, 
together with an overview of the basics 
necessary in understanding C 

Data Types 

C has a variety of data types. When a 
constant is declared., the micro can 
usually tell what type the variable 
should take by simply looking at the 
data that will initialise it. But what if the 
value is to change? The compiler needs 
to know what type of data is going to be 
held in a particular variable, and that is 
why declaring variables is very 
important. 

There are seven basic types in 
standard C: 

int 
long 

short 

unsigned 

char 

float 

double 

In standard C — int, long, short and 
unsigned would be data types that are 
used to represent i mergers — whole 
nu mbers. Int is usually assigned with the 
standard word size of the micro, A short 
integer can be no longer than int and 
long no smaller than int. 

However, actually implementing all 
these different types on a small version 
of C can be impracticle, and often, one 
type can store the same value as 
another The C Power package 



(reviewed in Your Commodore June 
1986) makes no distinction between int. 
long and short; they are treated by the 
compiler as being the same. In the case 
of C Power, int, long and short use two 
bytes (16 bits) to represent numbers, so 
the range of the integers that these types 
can represent is from -32768 to +32767, 
Actually declaring the variables is simple 
enough, just specify the type followed 
by the name of the variabEe: 

int age; 
long count; 
short box; 
int a, b. c; 

As you can see, more than one 
variable can be declared on the same 
line. 

A variation of integer variables is the 
unsigned integer. An unsigned integer 
must not be less than zero. It normally 
occupies the same space in memory (in 
C Power this is true) and thus can be 
larger than a signed integer. Declaring 
an unsigned integer is done as follows; 

unsigned int fred; 

The char type is in fact an unsigned 
i nteger in the range of zero to 255. The 
computer translates a number to a 
cor res po nd i ng char act e r, Decla ri ng 
char variables is done as follows: 

char initial; 

char first, second, last; 
char letter = f A' 

Float and double are types used to 
represent numbers with a fractional 
part. In standard C, double can store a 
number greater than float, but in C 
Power they are treated the same- 
Declaring floating point variables is 
done like this: 

float pi; 

float part = 66.342 

Constants can be defined in each 
type: 



whole = 1234; 
letter = 'B'; 
beep = 7007'; 
laugh = 3.14111; 

It's important to note that in the 
example the characters /007 were NOT 
assigned to beep. There are characters 
in the A5CH/CBM codes which cannot 
be displayed, C allows a character to be 
represented as long as it is preceded by 
the backslash character. Another 
method h to use escape sequences: 

/n — newline 
A — tab 
/b — backspace 
/r — carriage return 
/f — form feed 
// — backslash 
/' — single quote 
/" — double quote 

As an example, consider this line of 

C: 

print ffThis line/nis split") 

This would be printed as; 

This line 
is split 

Why? Because the escape sequence 
/n would print a new line. This type of 
feature is very useful in C Power, as it 
enables control codes (such as those for 
colour) to be embedded in text, 

String handling is also catered for in 
C However, unlike Basic, a C string 
cannot be dynamically created. It must 
be declared like all other C variables. 
Further more, you cannot declare 
strings like this: 

char name ~ "Your Conn mod re"; 

Consider this example: 
main {) 

/* A simple C example V 
[ 

char name [40]; 



Programming 



printf ("Hello, what's your namef/n"); 

scanf ("%s", name); 

printf {"Pleased to meet you ^s/'n 

name); 

] 

What's going onf Well, first the 
name is stored in any array whose type is 
char. The functions prrntf() and scanf() 
are used for I/O, and the conversion 
specification f 9ts* is, u&ed to get and put 
the actual string, 

C has a number of functions that are 
associated with string handling, First, it is 
vital to point out that even though a 
string may be dimensioned to n 
elements (in our example 40), once a 
string has been assigned to the array, the 
end of the string will be followed by a 
zero {null} character. In other words, if a 
st r i n g a rray of 1 0 el erne n ts was s pec i f i e d , 
and J entered my name, the array would 
look like the following in memory; 

DavidOnnnn 

Where 'n' is an unassigned element 
of the array. This is important when 
tearing how to use C functions. 



C string functions may vary between 
different implementations of C; here is 
what C Power has to offer. 

strncat {si, s2, n) 
strcmp (si, s 2) 
£trncmp (si, s2, n) 
char strf:py (si, s2) 
char strncpy (si, s2, n) 
st Hen (s) 
char index (s, c) 
char rindex (s, c) 

The first two functions join strings si 
and s2 and leave the result as si. strncat 
differs in so far as it wrfl only copy n 
elements. The next two functions are 
used to compare two strings, and will 
return a value of zero if the two strings 
are the same size., < zero if si is less than 
s2 and > 0 if si greater than si 

As with the previous example, the 
second of the pair will only work on n 
characters. The nest pair of functions 
will copy s2 into si, and strlen will return 
the number of characters in a string. 

The fast two functions will set a 
pointer to the leftmost/rightmost 
occurence of character c in the string s. 



C IN PERSPECTIVE 

C is a very powerful language. It will 
be one of the most popular languages of 
the 80s — 90s and will no doubt spawn 
many varients. It has been described as a 
'crude' language; that h, one that has 
many hi-level features, yet is to low level 
in many respects. 

Whatever the case, it h portable, 
compact and fast — three character- 
istics which are im porta ni for micro 
users. 



TABLE 1 - C KEYWORDS 

Loops — for, while, do 
Decision — if, else, switch, case, default 
Branches — break, continue, goto 
Data types — car, int, short, long, 
unsigned, float, double, struct, union, 
typed ef 

Storage classes — auto, extern, register, 
static, 

Please note that not all these 
keywords may be implemented on aft 
versions of C 
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Eric Doyle tells you 



which chips do what. 



LOOK INSIDE A COMPUTER 
and what do you see? Lots and 
lots of chips. What are they 
doing there? 

It is tempting ro visualise a 
computer's memory as a 
massive slab of tarmac 
covered in thousands of 
regular depressions which 
hold numerical valuer For 
the user this image may be 
very useful but to the 
designer nothing could lie 
further from the truth. The 
architecture is as complex a* 
any gothic cathedral and yet, 
in a similar way, the many 
small parts are united by a 
poetic logical oneness. 

Although I will be looking 
at the C64 in detail, the 
principles are true for all 
computers whether made by 
Commodore or not. The 
architecture of a computer 
can be broken down into 
several main areas: RAM, 
Basic interpreter, input/ 
output routines (kernal), 
c h a r a cte r patte r n i n for m at io n 
and video/audio/ peripheral 
communication channels. 
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Memory 



As everyone finds when they 
power up their brand new 64, 
only 38K of this memory is 
available to the user for Basse 
programs with a further 4095 
bytes lying idle at the higher 
end of memory ready for 
machine code programs 
(49152-53247). The memory 
block diagram shows how the 
standard memory is laid out 
under normal circumstances. 

This brings us back to the 
tarmac slab syndrome- The 
diagram actually represents 
the contents of several chips 
scattered widely about the 
printed circuit board inside 
the computer's casing. 

The largest section of the 
64 is comprised of eight RAM 
chips bearing the numerical 
code 4164 or 3764, Each chip 
contains 8192 memory 
Eocations (bytes) and together 
they form the 64K of RAM 
implied by the computer's 
name. 

Given that the total 64K of 
RAM occupies all memory 
locations up to 65535, how 
can the ROMs occupy some 
of these locations at the same 
time? 

Remember that the brain 
of the computer is the CPU 
(the 6510 chip}. This can be 
commanded to communicate 
with specific areas of 
memory, Looking at the 3D 
representation of the 
computer's memory you ? H 
see that RAM and ROM 
memory is 'stacked' in certain 
areas. To give a memory con- 
figuration as shown in the 
previous diagram, the CPU 
must be told with which 
layers of these stacks it can 
communicate. 
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C64 



Memory location 1 three bits switches one of the 
determines the shape of the three ROMs in the following 
memory. Each of the lower way: 



BIT ROM AFFECTED 

0 Basic 

1 Kernal 

2 Character 



SWITCH 
OUT IN 

AND 254 OR 1 

AND 253 OR 2 
AND 251 OR 4 



Vou may zho notice that 
the higher part of the 
memory is triple layered in 
places. The selection of which 
'bank' is used is made by the 
computer. Here the character 
ROM h overlayed by the SID 
sound chip, the Vic video 
chip and the CIAI/CIA2 
input/output chips. 

The work done by SID and 
Vic is obvious, C I A I 
communicates the inputs 



from the keyboard, the 
cassette recorder and the 
joystick ports. CIA2 controls 
the user port and the serial 
DIN socket for printers and 
disk drives. Highly charged 
owners of a C12fl may have 
found that sparking their 
static charge to the joystick 
port results in the need to 
replace CIAL Delicate things 
these chips! 



What is a chip? We all know 
that it contains memory 
locations but how is the 
information stored? 

The standard description 
of a byte is a row of switches 
which may be off (0) or on (1 ) , 
In elect ricai terms this means 
that a one h represented by 
an electrical voltage, azero by 
no voltage. 

This achieved in different 
ways depending on whether 
the chip is RAW or ROM. The 
difference between RAM and 
ROM is that RAM is volatile 
and anything stored there 
di sappears when the machine 
is lurned off (usually by oneof 
the kids playing with the 
mains plugs), ROM is 
unchangeable with each 
memory being * burnt i n' 
permanenlly, 

Each byte in the ROM is 
represented by an array of 
efght diodes which act tike 
little fuses. When a chip is 
programmed a zero bit is 
created by overloading the 
corresponding diode. The 
diode blows like a fuse and 
the bit can no longer pass a 
current, the computer reads 
this as zero. This method is 
consequently known as 
'blowing' a chip. 

RAM chips fail into one of 
two categories; dynamic or 
static. Most of the differences 
will not concern us here 
except that dynamic is 
cheaper to buy but not as easy 
to maintai n as static. I n the 64 
the only static RAM chip 
holds the colour information^ 
the rest is dynamic. 

Bit information is held as a 
charge or lack of charge on 
arrays of tiny capacitors, This 
charge has a tendency to leak 
away from dynamic chips 
and must be refreshed at 
regular intervals. The busy 
bee Vic chip helps out here by 
doing the rounds every three 
thousandths of a second. 

Small power surges at 
power up can randomly 
charge up these capacitors 
which is why you must never 
assume that any memory 
location is set to zero. 

Controlling the com- 
puter's memory is the key to 
exciting programming on any 
machine. In future install- 
ments we will look at the 
major Commodore home 
computers and see what can 
be fearnt by comparing arid 
contrasting their chips, 
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FEATURES TO «AKE YOUR 
FAfi MORE FRIENDLY TO 
OPERATE- 

ONLY £1 

wnen reviewing -Qu^Kdi^-, 
Commodc^e Hori2o^sa«d: A 
MUST FOR EVKirr 1541 

NOW £V*N FASTER 



LOAD SUBSEQLlEfVT 



THE BEST IN 
BACKUP METHODS 
15 NOW EVEN BETTER 

NOW HAND LEA PROSRAJHS THAT 

PARTS 

"Freeze FtarM MKJI rnuit have fiferi rJic world 1 mort powerful 
a-nd fttost lucceuFliI X&ekup pfodLXL The surcesi or "F'bptp FrrfrnF" 
spawned several imdrJKjft but rhey are pare imitations, al wh^[ we are 
convinced, is the most advanced and e*iy to uii oaich up product 
In the emir* worhf . 

Wow the MKI/I ve-nElon nds mo vert Freeze Frame" wdf ahead of Ehe 
" opnoilLmn". As well its unfarting skiFJ in handling owery meffKiry 
reildent prcngrairrl available for testing up to 1st Jul y r9t&6 It wilt new 
transfer ffom r^j C to dlK irse vast mfl j 0ni y of pragrairH that leiad 
3Lrhsec|u*nt parts, 

FEATURES 



TAPE ID DISC 

disc to mix 

^OMFLETELV SELF CO*fT AJ FV££> d 
NO EXTRA fDFTWARf NEEDED 
FrLES-COMPHESJED FOfi ECDNQWY 
WSTQR^M SPACE 

HMODE 



W5CT0IAFE 

RELOAD INDCFEFV&FNT OF THf 

CArmaiME 

NOW HANDLES PROGRAMS THAT 
LOAD nnw PA/m 
PRMftAMJ RESTART FftDJi THE 
POIHT BUTTON IS FHESSED 



OPE RATI NG "PRE EZ E FR AM E" 

"fJieeze Frame " i^ ilinpli city Itseff to use. It is. carrrloc|e hasert so is 5*mpry 
pi'ugcjed into the tartrKlge port When the CCXhpLrtcr is swlKhecf on a 
7reisaqe n displayed, pretjursg ,, J?ETlJfiN" wJIF dear the computer Dade to 
the normal start up screen Sortwaie can now be raarteo 1 ffom tape orrjfct 
can^hjtwIyH normal. The latest version erf '-freeze Frame' ' wi |F, to the 
oeSE jf olt Ano^edgr. d.'low ANY software 10 lead anrt run normaFJy 
funrike con^dLrve praducol. 

■■■f-reew Frame" can he oroUdtiE into operaBk5f1 at any convenient pcwii by 
pressing the button or: ,t. Ycju can Hhen eta one of tfiree things — 
t * Pr«nlng "!>■' will we a working vmJcjft cpF the program hi 
memory to a formatted dlK. Thll v«nlon wJlf Include- an 
auto bwtlng very high speed reload (many programs 
reload fn less than 10 i*csj. 
2* Pressing will saw e to dfic with a standard reload spend 
that can be used &y non 1 541/70/71 drives U.S. spee. 
machines, etc- r Hut perhaps more Importantfy by mwt faist 
load cartridges and systems. Ltae DolphPn DOS" to reload 
anything In less then 10 Sees. (Also Suitable for U.S. ipec. 
macrlfFia*.| 

3. Pressing J, T'" wf II save a working version Of the prograiin J n 
jnemcry to tape. This Incorporates a fifgh speed reload at 
approx. 2400 tuud # 

m AS SIMPLE AS THAT 

ML PROGRAMS SAVED WTFH ~FRE*Z£ FRAME CAN 
BE RELOADED MiBEPENDAAfTLY OF THE UTiUTY 

ONLY €39.95 

Owners of aarfler versfoni can return them 
and upgrade for £f 4.f9. 
senioui WARlvftvGi this & an ornfttftr powerful product 

AMD CF STfllCTir FOR FFfiiOMAl 4J*F r Dam C&MFAME IT wrTN 
ANY OTHER /WOfSUCT, JIfQmWfi SlSr OFFERS THE POWER OF 

FREEZE FRAME " r 



QUIET DRIVE STOPS 



this p«k*jc incwpof*t*s new dHw wops foe mw IS4H [fidt v4t end for gMri ihe 
.■.iVKrfMvk^r" Thf hujr^ JK<K»SS IS- \**y *as^ «n<J * »a Jlf^am i C*T>rt*d (0 
mrrfc she- S^nirnr. Urtprt p-rri*fir li.ci.-rr fllgrmeni firnWrm^ ard makes your Cbfot pgrv 



ONLY £4.95 



DOLPHIN DO S THE DIFFERENCE 15 STA GG£f? 



3H 



Buy 



Ifir I 



DflSKOTEl 

p^rf Cheap Co» 



pfcasrstarei 



Like everyone that has had tfie pleasure of seeing tJiis system in 
operation you wfII be amazed by both tine speed and ease of 
me. rt f^ compatible witn me majority of commercf al wftware, 
speedFng up both the program Joadir>g and SEQ/REL fNes. 
fining requires the insertFon of wo 5UO assembly boards, one 
in ihe 3 54F and orw in trie '64/'T28. Thrs does not normally 
entarl sofcTerrr>g, although a small amount will be necessary 
with some machines. 

ONLYE69.M 

If you reqruife ft,Jrthwr inform Hon please send SAE feir fact sheet. 



THE FEATURES 

Z5x FASTER LOADING (PROGRAM FILES) 
T 2x FASTER SAVrWG PROGRAM FILESf 
I Ox FASTER LOADfNG [SfQUEMTIAL RLE5| 
Sx FASTER SAVING [SEQUENTIAL FILES] 
3x FASTER LOAD AND SAVE (RELATIVE} 
(TJiese figure* do noi aJEow for searching] 
Easy DOS commands from Function keys. 
Fast formats 40 tracks grvrng 749 blocks free. 
Centronics driver software inbuflt 
Machine code monitor 




opcrjitef witii Eft* com *4 « i zi in m mode wJUi 1 541 <ttw drt™. Can be s wiithed out if necessary 



SUBJECT TO AVAILABILITY. ALL ORDERS DESPATCHED THE WORXJNG DAY AFTER RECEIPT 



Ail prices include P&P and VAT. Send cheque. Postal 
Order or Credit Card No. Credit Card orders accepted 
by phone. Callers welcome, Wide range of goods 
stocked. Trade enquiries welcome. European orders 
send price as advertised. Outside Europe £2.00 for 
airmail. Mall order to Evesham please. 



EVESHAM MICROS 

BRtDGE STREET, EVESHAM, 
WORCS.WRli 4RY. 

Tel: 0386 41989 



MICRO CENTRE 

1 756 PERSHORE ROAD, 
COTTERfDGE, BIRMINGHAM. 

Tel: 02 1-458 4564 





Australia contact: MICRO ACCESSORIES of SJK., 39b Anderson Walk. SmithfieleL South Australia 51 14. Tel: (OS) 254 6284 




Margaret Webb brings you 
the latest in spelling 
packages. 




FOR A LONG TIME TEACHING AND 
learning spelling has been approached 
En a very "laissez fa ire" manner. It was 
thought that correcting the way a child 
spelt -i word would stop the creative 
flow and thus stunt the pupil at an 
important point in his educational 
growth. I don't wholly subscribe to this 
theory; the rules of spelling have to be 
learnt, especially in an age when 
illiteracy seems to be everywhere and 
being literate may help the child in a 
shrinking job market. 

Of course, society and advertisers in 
particular, seem to be contriving to 
undermine any good work being done 
in our schools in language 
development. How many times have 
you, for example, seen phrases such as 
"Kwik Save", "Beanz meanz Heinz", 
"lotta bottle", "lo fat"? 

As yet, I have not seen a computer 
program which teaches and tests the 
rules of spelling such as i( i before e 
except after c". This is surprising since it 
is fundamental to our spelling system 
{illogical though k may seem on 
occasion). Instead, software authors 
prefer to tackle spelling from the "word 
list" approach whereby you test, by rote, 
the child's knowledge of Jists of words. 
Whilst this technique has its value, it 
should be used to help reinforce the 
spelling rules and highlight the 
exceptions to them. There appears to be 
a dearth of spelling software around but 
here a couple which may be of help. 

Word Wobbter from Longmans is in 
the form of a game in which you move a 
little man around a grid collecting the 
letters in the correct order to spefl the 
proscribed word. The grid is constructed 
from vertical and horizontal conveyor 
belts and has, of course, the obligatory 
nasty which tries to kick you off the grid. 

The game has a number of faults. 
Movement along the conveyors is 
sluggish and can often Eead to an 
impossible situation where you cannot 



move from a letter square before it 
changes, thus loosing a life. Another 
fault is the difficulty level. At the Very 
easy" level, words such as "notice" and 
"important" are given - hardly easy 
words! Both of these faults tend to cause 
the child to lose quickly and thereby 
give up as a failure. 

However, these are not the worst 
parts of the game. In order to tell the 
player wh ich word has to be spelled, the 
word is put on the screen. Surely this is 
self defeating. 

A more effective way would be to 
illustrate the word to be written out. This 
method has its limitations in that not all 
words can be adequately turned into 
recognisable graphics. In addition, some 
degree of ambiguity may occur, for 
example, the words v<jse r urn =l pot and 
crock could be represented by the same 
picture. This approach can, however, be 
implemented to provide a si m pie 
learning program to help infants with 
reading and spelling of basic words such 
as colours, zoo and farm animals, toys 
and parts of the body, I m rot aware of 
any computer programs which use this 
approach although hand -held games 
have used this principle for several years 
by asking the user to write the word for a 
picture specified in a booklet 

Programming the computer can be a 
sort of spelling aid, Anyone who has 
dabbled with programming will know 
that a spelling mistake results in a 
"SYNTAX ERROR". Playing adventure 
games can also reinforce spelling 
technique. The use of an incorrectly 
spelled word usually results in a "Sorry I 
don't understand. . " phrase. This could 
be used to good effect in conjunction 
with the graphical technique described 
earlier in the form of simple graphical 
adventures. The player would only be 
allowed to take or use an object if the 
word is typed in correct ly, Th ere m List be 
enterprising teachers/programmers 
who can implement these ideas in realty 



effective software. 

The advent of speech synthesis has 
brought a whole new slant to learning 
spelling since you can now be told what 
to spell. 

The Cave of the Word Wizard is a 
disk based game in which the child 
guides an explorer through eight levels 
of caves looking for four jewels. He has 
with him a torch to find his way around 
and a pack of sticking plasters, The 
plasters are yo ur "Jives" a nd are used up 
if the explorer trips over a rock or is 
bitten by "nasties". The torch battery 
tends to run down and leave you in the 
dark unable to find your way out. Both 
battery power and band-aids can be 
replenished by spelling words correctly 
when the wizard magically appears and 
tells you a word, 

There are 10 carefully graded 
spelling lists starting at list one with very 
simple words such as ant, cat, red, man, 
toy and web, through to level 10 words 
such as synonomous, photosynthesis, 
correspondence and pterodactyl. All in 
all, about a thousand words which will 
keep players of all ages busy. The 
animation is not exactly state of the art 
but it's some of the best around for 
educational software. Certain words can 
be difficult to understand because of the 
I imitations of electronic intonation but 
this rs the best speak and spell game I've 
seen, The surprising feature is that it was 
written in 1983 and rather sadly, it's 
American, Why can't our programmers 
produce compilable work? 

Time for a quick "Crie de Coeur" 
Vou may have noticed that Teacher's Pet 
has not appeared every month recently. 
The simple facts are that I'm not 
receiving sufficient new material (even 
though the Editor does his best) to give 
you new ideas, f would be grateful if all 
you publishers/authors/software 
importers out there would tell me (via 
the Editor) of new products which you 
are handling. 




Save your fingers a lot of 



work with our new software 



service. 



SOFTWA& MR 



ITS THREE O'CLOCK IN THE MORNING. 
You sit at the computer keyboard having 
just finished a marathon typing session 
entering one of the superb programs 
from Your Commodore. Your fingers 
reach for the keyboard and press the 
letters R a U and NA You sit back 
expectantly and,., nothing happens. 

Well, I'm sure that we have all had 
problem before now. When it does 
happen it's a matter of spending hours 
searching through the program for any 
typing mistakes. No matter how long you 
look or how many people help you., you 
can usually guarantee that at least one 
little bug slips through unnoticed. 

Here, at Your Commodore, we pride 
ourselves on the quality of listing that we 
print. Unfortunately, this usually means 
that they are al&o very long, thus taking 
longer to type in and leaving more room 
for errors. All of the listings in Your 
Commodore are taken straight from a 
printout of working programs, it is 
therefore very unusual for errors to 
appear in the magazine. 

Because of the length of our programs 
we do get a large number of requests from 
readers who would like us to put specific 




programs on tape or disk for them. 
Obviously this is very time consuming and 
means that we can't spend as much time 
working on the magazine as we would 
like. 

The Your Commodore Software 
Service makes available all of the prog- 
rams for the C64 or C128 on dEsk or tape 
published in Your Commodore, The cost 
of a cassette is £4.00 and a disk will cost 
£6.00. 

Unless otherwise stated all C64 and 
C12& programs are available on the one 
cassette so you simply need to order the 



one cassette. 

None of the programs are protected 
and we suggest that you make back up 
copies before you use the programs. 

All programs on the cassette will be 
saved using a tape turbo routine. 
However, we cannot guarantee that all 
programs will work correctly with this 
lurho rouline present. We therefore 
recommend that before you use any of 
the programs you make a copy of the 
programs on your own cassette or disk 
and use this version of the program not 
the original 




PLEASE COMPLETE IN BLOCK CAPITALS 

All cheques/postal orders should be made payable to:- 
ARGUS SPECIALIST PUBLICATIONS LTD 

I would like to order the following cassettes: (please tick box) 



ORDER FORM 
C64/C128 ONLV 



SEPT'86 — TAPE 


j YTSEP86 


£4.00 




SEPT'86 — DISK 


YDSEP86 


£6.00 




OCT'86 — TAPE 


VTOCT86 


£4.00 




OCT'86 — DISK 


YDOCT86 ! 


£6.00 




OVERSEAS POST 




£1.00 





I enclose a cheque/postat order for £♦■■«■ + 
NAME 

ADDRESS 



..... 



■ -P F V I + I 



* t i -I 



■ ■ ■ 



POSTCODE 




All orders should be sent to:- 

YOUR COMMODORE SOFTWARE, READERS SERVICES, ARGUS SPECIALIST PUBLICATIONS, 
WOLSEY HOUSE, WOLSEY ROAD, HEMEL HEMPSTEAD, HERTFORDSHIRE HP2 4SS. 
Please allow at least 28 days for delivery. 
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FOR ONLY 



Return your Final Cartridge 1 together 
with a check for £5 + £2 postage 
and handling 



^jWirVal Cartridge » 



Sinil C#fln*0« 



IK* ^. SmSi— nun™*"'* 



Freeze 



h«*jinl-|S irtllon 
«fl • a1i Sf t SlumiVf ,i,DJ 1 i S 

|fi W^ 1 ?' Pij" 1 I'-" L,,J 



Blrtrlflfl*. ** u *?T ^ 



THE WORLD'S MOST 
SUCCESSFUL!. EXTERNAL 
OPERATING SYSTEM. 

Includes: 

FREEZER 

Menu-driven. Freezes 
everything. Frozen pro- 
grams reload fast without 
the cartridge. ■ 



- -HI* 31 £fl* J '^9* 



DISK/ 

TAPE TURBO 

Unique. Also saves € 
6 times faster to disk 

GAME KILLER 

As good as dedicated 
game-krllars^ 

CENTRONICS 
INTERFACE 

Incl. full page multicolour 
Screendurnp5 in 12 shades 
of grey. 



24 K EXTRA RAM 

for Basic programs. 

BASIC TOOLKIT 
ML MONITOR 

plus- drive monitor. 



A totl I of 

40 EXTRA 

COMMANDS 

and functions always 
available" 



FOR ONLY 



Return any old competitor's 
cartridge together with 
a check for £20 + £2 
postage and handling. 



irrrt. L 



, iT-.nn 



Mil 



* only from disk. 

OOftyrfight ?pnd r<egis;e*ed lradtmark 
h&p compters 

WGlp^aei-tsbnnhi ?JS 3033 MV flor.ce 'dam 
Ncirisrlands 

Tel 01031 ■ Tele^ 26401 a mix nl 



J 



CDMPUTEK 



U.K. ORDERS Available by the weltknown 
Commodore Dealers or directly from 

H & P Computers 

9 Horn beam we Ik 

Withann Esse* CMS 2 SZ England 

Telephone: 0376 - 51 14 71, 



Micronet Offer 




Your commodore teams up 
with Micro net lo bring you a 
very special offer, 




IF YOU OWN A COMMODORE 
Communication* modem you are no 
doubt aware that you can use it to access 
Prestel and Micronet L Before you can do 
so you need to have the VIEWDATA 
software that Is available on Compunet 
and your own account on Micronet 
which costs £16. 50, 

Your Commodore has teamed up 
with Micronet to give you your first 
quarter^ subscription to Micronet 
totally FREE. 

Once you have your FRFF subscrip- 
tion to Micronet you will have the whole 
of the services offered by Prestel and 
Micronet at your disposal. You can 
browse around the News pages of 
Prestel, send messages to friends who 
have Prestel accounts, go on to one of 
the chatlines and talk to people from all 
over the country. In fact you have all 
sorts of information at your fingertips, 
from train times to the latest sports 
results. 

Micronet is usually just a local 
telephone call away, this means that 
after six O'clock in the evening it will 
cost you around SOp for an hour on the 
system. 

Once you start to use .Micronet, 
which is a section of Prestel only open to 
members of the Micronet J dub', you 
will no doubt want to download some of 
the software that is- available onto your 
own dEsk/tape, Before you can do this 
you usually have to purchase the 
Mustang software from Micronet at a 
price of £5. TO. We will give it to you 




FREE. Th is software gives your computer 
the ability to download software from 
Micronet, be it a free game or a £20.00 
word processor. 

The Your Commodore offer only 
provides you with free Mu&tang 
software and your first quarters 
subscription. If you do buy anything 
from the system you will of course have 
to pay for it youseJf, 



What You Have To Do 

In order to take advantage of this very 
special offer you simply have to fill in the 
form On this page and send it to: 
Your Commodore Special Offer 
Micronet 
8 Herbal Hill 
London EC1R 5EJ 

and Micronet will send you the nec- 
essary forms and information. 



MICRONET SPECIAL OFFER FORM 

I would like to take advantage of the Your Commodore Micronet special 
offer, 

I would like to receive the Mustang software on TAPE/DISK 
(delete as applicable), 

f^J J^^|^l^(. IE! i i „ i i n i i i i i i i i i i ^ J ■ iiiiii^iirii-Tiinir-ii-i«-Ti-~ii-iirii-T!--i- 

A DDR ESS ■ iJiajii i . . i an .... 



PCJSTt^'Cj^J'E ...... __iiiji.ij.iiBiiBBii»ii«!iirpirrTim'----------------'--k*'''-*«-"'---^''-'«'fc**"«'«**«« 

MV COMPUNET ID is: 

Send completed entries to: Your Com moofore/Micronet Special Offer, 8 
Herbal Hill, London EOR SEJ, 
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LEAPER 

Amazing aH action arcade animation and sonics, 
6 really nasty gnbblies, 6 levels, 3 tunes, and 
even the last VW. The game you've been 
waiting for...C16, C64 







JEEP COMMAND 

Escape through unchartered enemy territory 
under ferocious fire, Drive that jeep, Fire those 
guns, Jump the ramps. It's fast, furious and 

addictive, C64, C16. 




Argus Press Software Group, Victoria House. Leicester Place, London WC2H 7NB. 01 -439 0666. 

For mail-order and 'Byte-me' T-shirts (small, med, large: £3), 






Please send cheques/postal orders lo: 

Com pu mart, (Dcpt Y64 ) 
Unit 8. Falcon Street, Loughborough, 

lefc$,lEN 1EH 




DISC DRIVE £115 

Enhancer 2000 and bundled word processor 



ex 
VAT 



*0n sale in computer stores 
across the USA 
*CBM64/128,Plus4 
compatible 
* Super high 
speed - it's fast 
*1 year warranty- 
it's reliable 

*Does not use any computer 
memory- it's smart 

•FREE SOFTWARE worth £50 
*5 l A" DD, 35 track 

*£I32.25 plus £5 p&p. Total £137.25 




■Jr. 




BLANK DISCS 
£8.6 9 wr 

10 discs per box 

* Double sided, double density 
*Hub reinforced, 
100% certification, 2 notches 
and index holes. Amazing free 
storage box. Ring now for great 
service and double storage. 
*£9.99 plus £1 p&p/box 




Yottr first line of suppl 

Write for full details or phone Access 0480 213969 
Cheques payable to RE. Ltd., 
Great North Road, Eaton Socon, St. Neots, Cambs. PE19 3EE 




Review 




Cordon Ham let! has been 




giving his C64 some speech 
therapy with the help of 
Superior Software. 

THINK OF ALL THE BAD NAMES YOU 
have ever called your computer, Maybe 
when your latest program has just 
crashed for the umpteenth time or 
wh en , a f te r se vera I hou rs of pla y i ng, you 
have failed to beat your best score on 
the latest mega -game by a measly 25 
points. Certainly my machine has had to 
suffer some decidedly unparliamentary 
terms. And isn't it a relief to know that 
the beast can't answer back ? 

Well, Tin afraid that I've got some 
bad news for you, Using this latest utility 
from Superior Software, your 
Commodore cannot only answer you 
back, but the speech is of such a quality 
that you will even be able to understand 
what it says to you ! 

Speech!, as the name suggests, 
allows you to include speech in your 
own programs. When you consider all 
the vagaries of the English language, 
with such potential problems as plough, 
though, cough and tough, you will see 
that this is no mean achievement. The 
system works by dividing the different 
sounds that groups of letters make into 
49 different phonemes. For example, 
consider the following four words; hard, 
bat, mail and bare. All of them involve 
the letter r V P to give them their main 
vowel sound and yet all four are totally 
different from each other. En Speech/, 
you would enter the vowel sounds as 
HAARD, BAET, MAYLand BAIJt Most of 
these unusual sounds are vowel sounds 
but there are also a few special con- 
sonant combi nations such as "zh" to get 
seizure rather than "z" to get zebra. 

The authors claim that you can 
generate an unlimited vocabulary by 
using these phonemes so your first task 
is to type in the phrase that you are 
interested in and see what the computer 
throws back at you, The chances are that 
it will u-jund either partially or nothing 
like what you intended. Don't worry 
though. The trick is to spell words 
phonetically using phonemes rather 
than spelling them normally. Thus 
education might become ir ehdyuw 
kayshun" You soon become used to 
typing in words this way and when you 
play them back, they generally sound 
reasonable and recognisable. Once you 
have a phrase ihat is almost, but not 
quite, you can start tweaking and fine 
tuning it. This might mean changing a 
final V into a "z" or shortening or 
lengthening one of the vowel sounds. 

[very day conversation would be 
pretty boring if everything was spoken 
on the same note with not intonation or 
inflection in the voice and Speech! 
allows you to play about with these 
factors as well. 

You can adjust the overall pitch of 



the voice from reasonably high to very, 
very low. Punctuation also affects 
intonation, A question mark will raise 
the pitch of the final syllable whilst a full 
stop will lower it. 

The commands required to control 
the speech are simplicity itself. *PJTCH 
and *SAY are the two main commands. 
You can aboadjusi ihe emphasis placed 
on each individual phoneme as you aim 
for a more natu ral rend ition of a word or 
phrase. This is done via the * SPEAK 
command and is likely to involve more 
tweaking of your word , This seems to be 
a more hit or mfss affair than the *SAY 
command. One of the phrases that t 
was playing about with was "I am a 
DaJeL Exterminate." When I tried it 
direct using *SAY, the first sentence was 
all right but needed some changes of 
intonation whilst the second half was 
fine. When I changed to *SPEAK though, 
"I am a Dalek" was excellent but the 
program kept throwing out all my 
attempts at "exterminate." Maybe I was 
just using the wrong phonemes but it 



was annoying when it sounded fine 
earlier. 

The acid test for any speech 
synthesiser is how it actually sounds 
and whether I understand It without any 
undue effort. Speech! is excellent on 
both counts, providing that you take the 
timeand trouble to make it so, Certainly j 
it is great fun trying, As for what you 
would use it for, I am not going to say too 
much as it is the subject of a competition 
included in the package to win a pair of 
professional walkie-talkies. Personally, I 
am going to set it up to say to the 
mother-i n-law, a 11 the things that I never 
had the courage to say myself. 

Speech/ is available from Superior 
Software price £9,95 cassette and £11.95 
disk 

Touchline 

Superior software: 

Regent House. Skinner Lane, Leeds L57 

1 AX. 05 38 459 453, 

Price: £9.95 cass £11.95 disk. 





BINDERS 



FOR YOUR VALUABLE 
COLLECTION OF 
YOUR COMMODORE 
MAGAZINES 

* SMART *EASV TO USE 
TOP QUALITY 



t £5.20 % 



To ASP Readers Service, PO Bon 35, Wolaey 
Hcmse, Wols&y Road, Hemel Hempstead, 
Herts HP 2 4SS (0442 41221) 

Please supply Yqlk Cam mod ore Binder* £5.20 Inc, PAP 

T&til £ {Please make cKequ&B payable to ASP Ltd.) 

Ywmi* Requl re* 1 g#. . . 1 9i. . 1 *B. . . 1 98 . . 

N 1 ITr^f i i nil i iii i i i ■ j i iii iiiiii inriiiii iiriimi r r ■ ill ■ ~ ■ - - - ■ ■ - -- -- ■ ■■■ ■ 



Addnrt* 

Pleaae allow 21 days- for delivery 



TCLETEXT 



A world of information 
at your fingertips 



The MicrOle.Kt adaplor turns your C64 C1?a »nlo a sophisticated Teiotuxi Ruwu'i;- 
Giving you a full colour display 01 any of the fret pages Irom Ccer?n nr Oracfre. There's 
the- latest neivs and soil ware reviews, loolhall resuMs end gardening tipi, whals u-i s V 
plus much much murt\ hyndr-edfl of pages constanllyupKla led 1ogiw* you the very latest 
in ruination al the touch o1 a bultOfl 

A pegs like a red pe or a weather map may be saved to disc or cassette* Tor later reload Ing 
and pages may be aCCOSfrfid fty your own programs- SO you £ o jid plo: graphs at sh-ar* 
movements or load trie latest rasuh sinfoa pools predidor, thepdiSibilHie* are endless! 

Supplied w»th a manual 1Sie adaptor is caseo ^nd rits neally on the us*r porl of the 
Commodore. A connecting lead 90*9 to Ifie' VIDEO OUT soekei of any video recorder- 
Ihis confi*p-t noeans an extra aerial is nO( required, channel aalecUon is dcme on (he 
video which saves us components, and saves you nton*tyl 

ONLY £69.95 Lnc P&P. 

From MICROTEXT 

7 Birdlip Place, Horndean, Hants. P08 9PW 
Tel: 0705-595694 



MAIL ORDER 
ADVERTISING 



Brltkih Code of Advertising ProcNtfl 

Advertisements in. this publication are required to conform! to the 
Brilish Code of Advertising Practice. In respect Of mail order 
advertisements where money is paid in advance, l he code requires 
advertisers to lutfifc orders within days, unless a longer cteH very 
period is stated. Where goods are returned undamaged within seven 
days.the purchaser's money musl be refunded Please retain proof Of 
postage/des patch, as this may be needed 

Mall Order Protection Scheme 

if you order goods from Mail Order advertisements in this magazine 
and pay by post in advance of delivery, Argus Specialist Pub I i cations 
Ltd wi 1 1 con sidef you lor com pen sati o n ii the Ad v@r t i&er shou Id b#come 
insolvent or bankrupt, provided; 



(1) You 
and 



have not feceiv&d Hie- goods or had your money returned; 



(2) Vou write to she Publisher of this publication, summarising the 
situation not earlier than 28 days! rom the day you sent your order 
and not laler than two monlbs from that day. 

Pl&ase do nol wait until the last moment to inform us. When yon wrpte, 
we will tell you how to mafoe your claim and what evidence ol payment 
is required. 

We g ua rantee to meet c la i ms from reade rs made m accord a nee w ith tri e 
above- procedure as soon as possible alter trie Advertiser has been 
declared bankrupt or insolvent (up to a Umit of £2,000 per annum for 
any one Advertiser so affected and up to £6,000 per annum in respect of 
all insolvent Advertisers. Claims may be paid for higher amounts, or 
when the above procedure has- not been complied with, at the 
discretion of this publication but we do not guarantee to do so in view ol 
trie need to set some limit to this commitment and to learn quickly of 
readers' difficulties). 

This guarantee covers only advance payment sen l m direct response to 
an advertisement in this magazine ^no^ 1nr sample, payment made in 
response to catalogues etc. r received as a resull of answermcj such 
a dvp; 1 1 ii£ <X\ DrltS j C fa 55 if ed gtf rt # r n 1 s h r r uxd lk] &d . 




power cartridge 



evesham freeze frame 



final cartridge I 



Note: 

these are trade ins, but fully 
guaranteed by H & P for 
6 months. 

Availability is dependent on trade 
ins we receive. 

We will keep your check for 10 

days and return it without 

charge if the product is not 
available. 
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New: the famous German turbo nibbler on 

disk version 1.4 for£20.- 

Backs up everything. Only for experts! 




Send your check + £ 2.- for postage arid handling to 



conyrighi and legisieied nademark 

WolphaeriabQcht 236 3063 MV RoEiefdam 
Neiherlandj 

Tel 01031 - 104231982 Tela* 26401 a intx nl 
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H & P Computflrt 

$ Homb earn walk 

Witham E»*x CMS 2 SZ England 

Telephone: 0376 - SI 14 71, 





COMMODORE 



Keith Eyeions brings you an 



insight into some little used 



Basic commands on the 



C64- 



SO YOU THINK VOU KNOW ALL 
about Commodore Basic V2? Vou may 
assume that all it is is a few simple 
COTOs, PRINTS, FOR. „NEXT loops and 
IF. , /THENs, along with a mass of tedious 
POKEs. But look again, for in the depths 
of the Basic ROM several underused, 
but highly useful, statements and 
functions Ire hidden. 

To start with, here are some 
commands simplifyingand clarifying the 
import job of printing and displaying 
things on the screen. Many a user has 
been baffled and bemused, or just 
bored, by the tedious array of reverse 
field graphic characters that, when 
included in PRINT statements, position 
the cursor, change colour, and control 
printing in many other ways, But these 
confusing symbols can be replaced by 
the following commands: 

TAB 

You might have thought that the 64 does 
not have a TAB command, merely cursor 
control symbols in PRINT statements 
Well* it does. At least, it does have half a 
TAB command. Instead of requiring row 
and column co-ordinates, as most Basics 
do, Basic V2 uses only one number, in 
the range zero to 255. It moves the 
cursor the specified number of spaces 
from the left -most space of the line that 
the cursor is on. As a screen line is 40 
spaces across, six full lines can be 
accessed. It is most useful for positioni ng 
things in columns. 



INIC 



Examples: 

PRINT TAB (20) "HELLO" 
replaces the horrible; 
PRINT "[RIGHT 201 HELLO" 
PRINT TAB(190) "HELLO" 
is the same as: 

PRINT "[DOWN 4] (RIGHT 30] HELLO" 

SPC 

This function is similar to TAB, but 
instead of moving the cursor the 
specified number of positions from the 
left column, it moves the cursor from its 
present position. This is very useful 
when you have a PR INT statement with a 
large number of spaces between items. 
As well as being difficult to count when 
typing in a listing, they waste memory. 
Replacing them with SPC neatens the 
program r saves memory, and makes the 
listing easier to understand at a glance. 

Example; 

PR [NT "COMMODORE" 5PC(29) "64" 
replaces 

PRINT COMMODORE [29 SFACE5] 64" 



CHR$ 

This function can be very useful in 
programs, where it can replace control 
symbols in PRINT statements. It prints 
the character or control with the A5CN 
value stated in brackets, 



Example: 

PRINT CHR${155) 

is the same as 

print " :: " 

Anyone trying to type in the latter 
command would probably have to look 
up the control symbol in the manual, 
before discovering that it is obtained by 
pressing the Commodore key and the 
eight key. 

Here is a list of the useful ASCII 
codes: 



DldCH 




144 
i ii 


White 




5 


Red 




26 


I f~ U 4 1-1 




i j j 


Purple 




156 


Green 




30 


Blue 




Jl 


Yellow 




158 


Orange 




129 


Brown 




149 


Light red 




150 


Grey 1 




151 


Grey 2 




152 


Light green 




153 


Light blue 




154 


. Grey 3 




155 


CURSOR: 


up 


145 




down 


17 




left 


157 




right 


29 




home 


19 




clear 


149 


REVERSE: 


on 


18 




off 


146 



To make your program really clear 
and easily understandable at a glance, 
set va ria b I es t o t he A5C 1 1 cod es y o u wa n t 
to use, as below: 

10 RED=28: BLUE=31: WHITE=5: 
CLEAR=147: HOME=19 

Then, later in your program, you can 
sec them in thfs way: 

100 PRINT CHRSfRED) 

POS(0) 

This little known function gives the 
position of the cursor, rn columns 
distance from the left of the screen. It 
returns a value from zero to 79, but those 
values from 40 to 79 mean the samp a< 
zero to 39. The number in brackets has 
no relevance {as in the funoton FRE(0)) 
but must be included. 

Examples: 

PRINT POS(0) 
P-POS{0) 

Next, here are a few general useful 
commands that you may nor know 

about. 



Help 



Save With End Of Tape 
Market 

This command is very useful if you have 
a cassette with several or many programs 
in it. If you tell the computer to LOAD, 
and give it a specific program name and 
it fails to find that program, it will carry 
on trying to find it indefinitely, even 
when ft comes to the end of the tape, 

Although the auto-stop on the 
Datasettee will stop the tape, the 
computer will still think it is receiveing 
data, and continue with a blank screen. 

If however, you save the last program 
on the tape in the format shown below, 
it will put an end of tape market after it. 
This means that, if the situation 
described above occurs, the computer 
will halt the load as soon as the tape 
ends, and give an indication on (he 
screen that the program has not been 
found. 

Example: 

SAVE" PROG RAM NAME" ,1,2 

Status 

After the computer has completed an 
input or output operation from an 
external device, it sets the variable 
STATUS (which can be abbreviated to 
ST) to give an indication of the status of 
the operation. If you enter 'PRINT 
STATUS' after switching on the 
computer, ^0' will be printed. 

If, however, you do it after a toad 
error, or a file operation, you will find it 
prrnts a positive number. A detailed 
table giving the STATUS code values is 
given on page 85 of the Programmers 
Ee/erence Guide, but the most 
important values are those in which bits 
4, 5 or 6 are set; Bit 5 r after a cassette read 
operation, indicates a checksum error, 
whife bit 4 indicates and unrecoverable 
read error or mismatch. Bit 6 indicates 
the end of a file, 

STATUS can be used when dealing 
with file*, to find out when the end of a 
file is reached, by checking bit 6, and to 
find out whether a read operation (s 
successful, by checking bits 4 and 5, 

Example: 

IF STATUS AND 32 OR ST AND 16 THEN 
PRINT "ERROR" 

IF STATUS AND &4 THEN PRINT "END 
OF FILE" 

CLR 

This does NOT clcarthescreen! li makes 
available all possible memory, without 
erasing any program in memory. It 
erases all variables,, arrays, gosub return 
addresses and loops, closes all files, and 
resets the data pointer, It is useful in 
direct mode after you have run a 
program, and want to free memory H 
without erasing the program, for other 



uses. It is also useful in a big program, 
when you want to go on to something 
different, for which you don'l need all 
the old memory consuming variables 
that you had been using. 

Wait 

This statement stops the program 
operation until the contents of a 
specified memory location change to 
match a specified foil pattern, usually in 
response to an external event. The 
computer takes the value stored in the 
location given, and does a logical AND 
operation with the next number in the 
command. If a third number is given in 
the WAIT command, then it Is esdusive- 
ORed with the result of the first 
calculation. If the final result is positive, 
then the program continues, if not, then 
the process repeats. 

Examples 

10 POKE 198,0; WAIT 190,255 

This clear the keyboard buffer, and 
then waits for location 198, which 
contains the numberof characters in the 
buffer, to change from zero. This causes 
the program to wait until a key is 
pressed, and is equivalent to 

10 GET KES: IF KE$-"" THEN 10 

WAIT1 32,32 

This waits for a key to be pressed on 
the tape unrt, 

POKE 161,0: WAIT 161 $ 

This gives a pause of around 35 
seconds. Location 161 is part of the three 
bytes storage for the built in clock, and 
stores units of 256 jiffies (60th s of a 
second), This example sets it to zero, and 
then waits for the B bit to be set, To 
change the length of the pause, change 
the fl to another one of the following 
numbers: 1, 2, 4, 8, 16, 32, 64 or 128, To 
calculate the length of the pause in 
seconds, multiply the number by four. 

Finally here are two useful space 
saving commands, 



ON...GOTO/GOSUB 

This statement is very useful if you have a 
decision point in a program, where the 
computer jumps to a different part of 
the program, depending on the value of 
a variable. For example, if you had a 
point in a program where a menu of 
options is displayed, and the computer 
asks for you to choose by giving it a 
number, the computer might then 
process this with the following lines; 

100 IF N=1 THEN 200 
110 IF N=2 THEN 250 
120 IF N=3 THEN 475 
130 IF N=4 THEN 100 
140 IF N-5THEN 900 



All this can be replaced by: 

100 ON N GOTO 200,250,475,100300 

All the computer does is jump to the 
Nth address in the list following the ON 
GOTO or GOSUB command. If the 
value of N is zero, or greater than the 
number of addresses listed,, [he 
computer ignores the command. 
Negative values give an illegal quantity 
error. 

DEF FN 

This is very usefuf when the same 
complicated calculation is done several 
times in one program, and is duplicated 
unnecessarily, It defines a function as 
any mathematical formula (e.g. X=1*X) J 
It has a name j like any variable, 
consisting of one of two letters, 

Examples 

10 DEF FNA(X}=X*3 

sets up function A to multiply a number 
by three. 

50 PRINT FNA(7) 

calls this function, and prints the value 
21. It uses the number seven in the 
f unction , as X, and multiplies ft by three. 
Try changing the function to do other 
things, and put different numbers in 
place of the seven. The X rn the DEF FN is 
unimportant and could be any variable, 
it is merely what the computer labels the 
number (in thi& case seven) that you give 
it when you use the function, and it does 
not affect the actual variable X if you are 
using it. 

Some functions are independent of 
jhe value given in brackets, as in this 
case. 

10 DEF FNAP)-INT(RND[1) + 10H1 
50 PR [NT FNA(0) 

This prints a random number 
between one and 10, and, as X is not 
involved in the calculation, it doe* not 
matter what number you put in brackets 
when you use the function* 

This function is, in fact, a good 
example of how you can use fu net ions to 
save space. Having defined it, all you 
need to do to get a random number is: 

R = FNA{0) which is much simpler than 
R = INT(RND(1)*TO^1 




I hope that you will find these 
commands useful and that what I have 
written has given yoiu a sfightly better 
idea of what Basic can do, 

tf you have any ideas for advice or 
hints that may benefit other Your 
Commodore readers then please send 
them into the editorial address which 
can be found on the Contents page. 




Every week millions of advertisements appear in print on posters or 
in the cinema. 

Most of them comply with the rules contained in the British Code of 
Advertising Practice. 

But some of them break the rules and warrant your complaints. 

If you're not sure about which ones they are, however, drop us a line? 
and we'll send you an abridged copy of the Advertising Code. 

Then, if an advertisement bothers you, you'll be justified 
bothering us. 

The Advertising Standards Authority. 
If an advertisement is wrong, were here to put it right. 

ASA Ltd n Dept 2 Brook Hou^e,Tomngton Place, London WClE 7HN 
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pilot 




Add a new language to your 
C64 with this program by 
Mycroftt Appleby, 




AS WE ALL KNOW THE COMMODORE 
64 is a wonderful I j1 c l<- machine, the only 
thing that lets it down is the lack of a 
decent language for it, The Basic 
supplied with the machine is so out- 
dated tht it has no graphics, no sound 
and no other fancy' commands. 

t have therefore produced a version 
of PILOT that will run on the 
Commodore that comes complete with 
lots of new commands. If you have never 
come across PILOT before this is what 
the name stands for: 
Programmed, Instruction, Learning or 
Teaching language. 

As the name suggests PILOT is used 
very widely in educational applications, 
though this version is very much 
expanded for most others. 

The original program was written in 
Bask and was obviously quite slow. I~h in- 
version presented here was compiled 
using the BLITZ compiler^ making it a 
little faster* 

In this issue of Vour Commodore is 
the actual program. It is presented as a 
small Ba&ic move program and a series of 
Basic loaders, 

After entering and SAVEing all 
programs, LOAD the BASIC MOVE 
program and RUN it, Next LOAD the 
BASIC LOAD 1 program and RUN ft, the 
LOADERS will do the rest. When the 
programs have finished they will save 
the program PILOT on to your disk or 
tape, th is is the progra m that you sh outd 
LOAD and RUN in future. 

Before you can use PILOT you should 
LOAD and run the PILOTM/C program. 
Once you have done this LOAD and 
RUN PILOT, 

Also in this issue are the instructions 
for using the language, in a future 
edition f will give a few demo programs 
to help you on your way. 

PILOT, a Short Introduction 

Pilot was first implemented on main- 
frame computers many years ago. This 
version was known as CORE PILOT and 
had very few instructions, no provision 
for editing, and no numerical capability 
at jll. The next upgrade saw the 
introduction of numerical handling, 
more than one variable, and some 
editing functions, this was called COM- 



MON PILOT, Finally the most recent 
introduction was PILOT 77 which 
introduced arrays, function handling, 
and lots more. 

The present form you see is very 
altered to fit a micro and to utilise its 
facilities, and as such falls somewhere 
between COMMON PILOT and PILOT 
77. So now you are the owner of .MICRO 
Pi LOT for the Commodore 64, 

A lot of extensions have been made 
for the introduction of graphics, sound, 
logical structures, cassette, and a screen 
editor, but the interpreter is still very 
much a PILOT interpreter. Existing Pilot 
programmers should find themselves at 
home with it, while Basic programmers 
will ftnd it is a new and pleasing 
experience. 

There follows a description of the 
instructions and errors etc. The way a 
program is written, edited r and run is still 
very much in the Bask tradition so 
programming in PILOT is not as difficult 
as it first may seem. 

MICRO PILOT V6.4 
Command Set 

These commands may only be used in 
command mode r i.e. not in a PILOT 
program when rt is running but in the 
general housekeeping of the program, 
editing, and examination of the 
program. Parameters may be passed to 
these commands and their correct 
formatting is shown under the correct 
command description. Most commands 
need only their first two letters entered 
e,g, RU for RUN will suffice, but for EXIT, 
NEW, and RESET all l he fetters need to 
be typed due to their destructive nature 
and the dire consequences should they 
be entered in error, 

Display and Execution 
Commands 

These are used to execute the pilot 
program and to examine ihe program's 
contents. 

RUN - Clears afl variables, stacks, and 
starts execution of PILOT program from 
the first line. 

LIST - Displays PILOT program lines 
specified, defaults to first and Jast lines, 
i e. 

LIST - will display all program lines 

LIST 30- will display line JO 

LIST -100 - will dispiay all lines upto line 

100 

LIST 60- - will dfsplay all lines from 60 
onwards 

LIST 70-120 - will display all fines from 70 



to 120 rnclusive. 

The listing may be slowed down by 
pressing the'RVS' key or halted with the 
r 5TOP J key. 

PLIST - Same as list but output is to 
printer instead of screen. 



Programming Aids and 
Program Interrogation 
Commands 

These enable rapid debugging of any 
PILOT program by use of variable, 
program, and staiement investigation to 
trace, locate, and correct an error. 
DUMP - Will display a table of current 
variable names in use and their values. 
LABELS - Will display all PILOT program 
lines, with line numbers, that contain 
labels, 

FIND - Will hunt for a specified string 
through a PfLOT progra m and display all 
the lines that coniain it. i.e. FIND 

FRED" will hunt for the string FRED. 
REPLACE - Will hunt through a PILOT 
program for a specified string and 
replace each occurrence of it with 
another specified string, Le. REPLACE 
"FRED" WITH "BASIL" will replace each 
occurrence of FRED in a PILOT program 
with BASIL. 

FREE - Displays the number of free bytes 
left for access by PILOT programs, 
AUTO - Starts automatic line 
numbering. On each carriage return a 
new Jine number is displayed. If the line 
is empty the automatic line numbering 
stops. Lines are numbered in increments 
of 10. Start line number defaults to 10, 
Le, AUTO 70 will start auto line 
numbering from line 70 in increments of 
10 P AUTO wiU start numbering from 10 
in 10s, 

CONTINUE - Restarts PfLOT program 
after the 'STOP' key ha& been pressed or 
a PILOT break (B:) instruction has 
occurred, 



Operating System Commands 

These commands are involved in the 
reinitialisation of the PILOT interpreter, 
the Basic system, and the PILOT 

program. 

EXIT - Ends operation of PILOT inter- 
preter and returns to Basic with the 
message 'BASIC OK\ 
RESET - Total reset of pilot interpreter, 
total reseting of all system variables, 
restarts interpreter program from start, 
NEW - Clears all variables, stacks, and 
the current pilot program. 



82 
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Load and Save Commands 

These commands allow the user to store 
and recall programs on tape. 
LOAD - This command is similar in 
operation to thai of I he Basic i nterpreter 
in normal operation except that when 
the program is being loaded it is 
displayed on the screen. 
SAVE - This is also similar to Basic except 
that the program is lisied on the screen 
as it is saved, 

VERIFY - This is similar to Basic except 
lhat the program is listed on the screen 
as it is being checked. If the progra m on 
tape differs to that in the computer's 
memory then the menage "PROGRAM 
ERROR" h displayed, 
APPEND - This is a command that is 
similar to f LOAD J exceptthat thecurrent 
prpgram in memory is not erased and 
the program to be appended is tagged 
on to the end of the existing program. To 
append a program there must already be 
a program in memory to append it to. 
RUN - Not really a command but a 
security device in this case. It can only be 
used in program mode as the only 
instruction on the first line of a program. 
When a program has this as its f irst line it 
will not list when loading, if stopped 
with the stop key the system will reset, 
and when loading is completed the 
program will automatically run, 



MICRO PILOT V6.4 
Instruction Set 

These instructions can be used in both 
PROGRAM and COMMAND mode. 
Program mode is during the actual 
execution of the PILOT program, In 
command mode the execution of the 
instructions is the same as for 
commands. 

Instr uctions are composed of a single 
letter followed by a colon the data after 
that colon is dependent on the 
instruction. The only exceptions to this 
rule are labels, procedure definitions, 
procedure calls, and V/N conditional 
flags (all explained later), 

Output Instructions 

These instructions allow the output of 
data or text to the screen or external 
device (i.e. printer, sound generator). 
T: Type, This will display the text 
following the instruction on the 
screen. Starting and terminating 
quotes are not needed. If the text 
string ends with a semi-colon '; F 
then the I i ne feed is suppressed and 
the next line printed will be on the 
same line. Variable names 
embedded in the text will be con- 
verted into their values, and 
reincorporated into the text, 
Format 
T; lots of test 
T: lots more text; 



P: Print. This is the same as T:^ except 
output is to the printer and not to 
the screen. 
Format 
P: lots of text 
P: lots more text; 

Input Instructions 

These allow the input of data or texi. 

from the keyboard/screen editor. 

A: Accept input. Input a string of 
characters into the named variable 
following the instruction, with a 
prompt of ' J . The Screen editor 
will stop operate, If the variable 
name ends with a semi-colon then 
the PILOT program will not end 
with nothing being entered, but 
jusdt re-displays the prompt and 
tries again to get an answer. If the 
variable name ends in an 
exclamation mark V (or next to a 
semi-colon see above}, then 
prompt and answer are directed to 
the printer for hard copy record of 
dialog between pilot program and 
user. 
Format 

A: VARNAMEJ 
A: VARNAMEJ; 
A: VARNAMES!; 
I: Input. This will get a character 
directly from the keyboard and 
assign it to the named variable. If no 
key is pressed then ihe variable 
becomes empty. If the variabie 
name ends in a semi-colon then the 
pilot program waits until a key is 
pressed before continuing. 
Format 
L:VARNAME$ 
I; YARN AWES; 

Branch and Jump 
Instructions 

These instructions interrupt the 

program flow and direct it to another 

poini in the program. 

J: Jump. Jumps to the named label or 
line number Jumping to line 
numbers is not recommended due 
to them changing whenever a 
program is edited, though they 
have a speed advantage, and when a 
program has been completed the 
command 'LABELS' can be used in 
conjunction with 'REPLACE' to 
convert all labels to their line 
number equivalents. 
Formal 
J:*label 
J:30 

Label. This sign indicates a label and 
needs no colon after it. When 
encountered in the normal running 
of a program this instruction is 
ignored, but when a 'J: J instruction 
is executed the interpreter will 
search through the program until 
the named label is found and 
program execution will recom- 
mence from the line following the 
label. 
Format 
♦Label 



Maths and String 
Manipulation Instructions 

These allow a certain amount of maths 
and string manipulation of variables and 
numbers, 

C: Calculate. This wiii make one 
variabie equal to either a) The 
contents of the string variable after 
any manipulation or concatination 
has taken place, or b) The mathe- 
matical resuh of two variables or 
numbers, operated on by +,-,* J or/, 
ie. rcsuUS=first$+ seconds makes the 
value of resultS equal to the sum of 
the values of the variables firstS and 
seconds. 
Format- 

C:VAR1^VAR2$=VAR3S - Make 
the value of varlS equal to the sum 
of the values of var3S and var2$, 
C:VAR1t=VAR2$-4 - Make the 
value of varlS equ,il 10 the value of 
var2$ minus 4, 

C:VAR1$=5/VAR2S - Make the 
value of varlS equal to 5 divided by 
the value of var — $ r 
C:VAR1J=5 4 9 - Make the value of 
varlS equal to 5 multiplied by 9, 
C:FULLNAMEJfFIRSTNAME$ SEC- 
ONDNAMES - Makes the value of 
full names equal to the value of first - 
nameS a space and then the value of 
secondnameSj i-e. if firstnamej^ 
'Mycroftt' and second nam e$= f Ap- 
pleby \ then the value of fullnameS 
would be 'Mycroftt Appleby'. 
E: Execute. This instruction takes the 
co ntents of a va ria b I e a n d trea ts i r as 
a PILOT program line. This means it 
can be used for arrays and other 
such like as well as a form of user 
defined instruction. The string 
following the instruction may be a 
mixture of variables and ordinary 
text, 

i,e, E:a$ where aS^J:'* LABEL' will 
execute a 'J;* instruction and jump 
to the label '* LABEL . 
Format 

^instructions 



Termination Instructions 

These occur in a PILOT program when- 
ever the running of the program needs 
to be interrupted and a return to 
command mode made. 
S: Stop. Ends execution of PILOT 

program, returns to command 

mode, and displays READY;' promt, 

Format- 

S: 

B: Break Suspends program 
execution., saves current program 
line, and displays where program 
was broken. Functions in an 
identical way to the 'STOP' key 
being pressed. The program can be 
restarted from the next line by the 
use of the 'CONTINUE -1 command, 
Format- 
B: 



Recursive Instructions 

These enable the repeitied operation of 

a set of instructions 

L; I oop. This is followed by a numeric 
parameter, either a variable or a 
number. It indicates the number of 
loops to be made. The end of the 
loop set of instructions is given by 
the U: r command (see below). 
Loops may be nested up to 10 deep 
with return address and value of the 
loop variable saved on the stack. 

10 L:5 
20T:hello 

30 T:said 

40 T; FRED 
50 U: 

WHI print 'hello said FRED 1 on rhe 

screen 5 times 

Format 

L5 

L:A5 

U: UntiL This defines the end of the 
loop. When a loop is in operation 
and is encountered, the para- 
meter after the last L;'imtruction is 
decremented, and if still positive 
execution is recommenced at the 
line following the loop instruction. 
If, however, the result is zero then 
the loop is finished, the loop 
information is removed from the 
stack, and program execution 
continues from the nest line. 
Format- U: 

Variable Handling 
Instructions 

These are associated with the 
manipulation of variables and their 
relative values. 

W: Wipe variable. This will erase any 
variable nam? and value from the 
variable list except TIMES. 
Format- 
W : VARNA ME S 

N: New variable list. This erases at! 
variable names and values from 
variable tisl except TIMES 
Format- 
N: 

Define variable. This puts a variable 
name in the variable list and assigns 
It a value. More than one variable 
may be cited in the line, but all must 
be separated by a colon V. All 
variable values given must be 
included in quotation marks. 
Format- 

D:VART$= JJ valT J :VAR2$= J Va!2 i ' 
M: Match variable with list. This 
instruction is the very base of 
PILOT'S text manipulation and 
comparative functions. This in- 
struction will take a named variable 
and compare its value with a list in 
one of two possible ways. The 
outcome of this match will set a flag 
to either 'Y r or J N J (yes or no) 
depending., this is called the match 



flag This can be used to operate an 
instruction conditionally by putting 
either a Y or a N between I he in- 
struction letter and the colon Le, 
TY'fred' will only type fred J if the 
match flag is Y,and TN:wrong r will 
type "wrong' if the match flag is N, 
The two functions are as follows a) 
The AND' match, denoted by a V 
sign between the variable nameand 
the list, this will only set the match 
flag to T if ALL the items in the list 
are contained in the variable value, 
otherwise it is set to 'N r . b} The 'OR' 
match, denoted by a sign 
between Ihe variable name and the 
list, this wili set the match flag to J Y J 
if any of the members of the list are 
contained in the variable value, 
oiherwise it is set to 'NT. There can 
only be a maximum of 25 items in 
the list. 

Format ('or J matches) - 
M:ANSWFR$/V,YE5,y,yes. Wilt sei 
the match flag to V if either Y,yes,y, 
or yes are contained in the value of 
ANSWFR5. 

Format (and* matches) - 

M :ENGLANDS+london, capital, 

england, Will set the match flag to Y 

if london, capital, and england are 

ALL contained the variable 

ENGLAND!. 



Procedure Defining and 
Calling 

Procedures are sections of program thai 
work much like a subroutine in Basic. 
Procedures may have other procedures 
from within them and these may be 
nested up to 10 deep. 

Defining a procedure is done with 
square brackets '}]". The open bracket 
followed by the procedure na; le 
denotes the start of the procedure, and a 
closed bracket following the last 
instruction of the procedure denotes 
the end of the procedure i.e. 
The procedure FRED J that prints the 
word Tred' on the screen 5 times can be 
defined as follows. 

10 [FRED 
20 L;5 
30T:FREO 
40 U:] 

If that program were to be run as it 
stands nothing would happen as the 
interpreter will ignore any procedure it 
comes across unless it is properly called. 

A procedure is called from within a 
program much like a user defined 
instruction or command by simply 
having the procedure name as the 
program line. Procedures may not be 
called from command mode as this 
would lead to confusion with ordinary 
commands Le. 

To call the procedure FRED J 10 times 
the following addition to the program is 
made. 



50 L:10 
60 FRED 
70 U: 
GO S; 

Line 60 is ihe line that calls the 
procedure. When \hh is encountered 
execution commences of the procedure 
I KF I }" and when the end brack el '| ' end 
of procedure is found execution 
recommences at line 70, 

Pilot Graphics Facilities 

These instructions enable the creation 
and manipulation of graphic shapes on 
the screen. These involve the use of text 
and a pixel (point) graphics system. The 
pixel system operates on a matrix of SO 
horizontal points and 50 vertical points. 
Text can also be displayed on the screen 
concurrently with the pixel graphics, 
block graphics are treated the same way 
as text. Text always has the higher 
priority, so text can be displayed on a 
pixel graphic shape, but a shape being 
drawn over texi will only be drawn in 
gaps between words or blank areas of 
screen, All the display methods are done 
by using ihe f G: J instruction and ihere 
are three modes of graphic display as 
follows, 

Mode 1 

C; Followed by a string in quotes. This 
functions identically to T:' except the 
text is enclosed in quotes, these are not 
printed and only serve to allow the use 
of in text cursor control and colour 
change functions. The semicolon, if 
used, must be outside the quotes. 
Format GtfLOTS OF TEXT" 

G 'LOTS WORE TEXT"; 

Mode 2 

G: Followed by two co-ordtnates, in 
brackets, separated by a comma. This 
can then be followed by a string in 
quotes as above. The co-ordinates 
define the x/y position that the printing 
of the text starts from. These co- 
ordinates can be variables or constants. 
The x and y values must not excede 39 
horizontally, and 24 vertically. 
Format G: (0,20)" LOTS OF TEXT" 

G: (X$,Y$) "LOTS MORE TEXT" 

Mode 3 

This is the most complex and important 
graphics mode as it controls the pixel 
graphics, 

The G: instruction is followed by a 
worded instruction which has its own 
parameters following it. Variables or 
constants may be used. The parameters 
refer to positions, angles, and directions 
on the screen, Two methods are used, 
absolute plotting, and relative plotting. 
The absolute system treats the screen as 
a cartesian grid of zero to 73 on thex axis 
and zero to 49 on the y axis, and the 



origin at the bottom lefi hand corner of 
the screen, All points and distances are 
taken from the position of the origin. 
The relative system is more vector based 
and uses the last poini plolted as its 
reference point. 

The last point plotted is known as the 
graphics cursor position or the 'turtle'. 
I his is because the graphics cursor is 
considered as an invisible turtle walking 
around the screen leaving or rubbing 
out a trail behind him. This approach 
means that the system fs easier lo under- 
stand for children. This is why it is known 
as 'TURTLE' graphics. Most of the kerna! 
graphics functions fi.e. plotting a point, 
or drawing a line between two pornts) 
arc written in 6502 assembly language 
mat-hint 1 code, and are thus very fast. 



Mode 3 Instructions 

TEXT - Sets text mode. Replaces the 
block graphics with lower case letters 
i.e. C^TEXT 

GRAPHICS - Sets graphics mode. 
Replaces lower case letters with block 
graphics i.e. ^GRAPHICS 
PLOT - Sets (turns on) a pixel in absolute 
co-ordinates or at current Turtle position 
in current ink colour If co-ordinates are 
given (he turtle will move to that 
position i.e. 

G:PLOT(1G P 20) - Sets a point at co- 
ordinates 10,20. 

G:PLOT- Sets a point at cur rem turtle 
position, 

UNPLOT - Identical to PLOT except it 
will reset (turn off) a pixel at the location 
speefficd. Syntax and options are the 
same as for PLOT i.e. G:UNPLOT(X$,Y$) 
TURN - This sets the turtle direction to a 
set number of degrees, increments the 
angle, or decrements the angle. Thfs 
assumes a circle of 360 degrees going 
clockwise around a circle, with O and 
360 degrees being at 12 o'clock i.e. 
G:TURN TO 30™ Sets the turtle direct ton 
to 30 degrees. 

G:TURN -5 - Decrements the turtle 

direction by 5 degrees. 

G:TURN ANCLES - Increments the 

turtle ang!e by the value of the variable 

'ANGLES'- 

DRAW - Will draw a line of pixels 
between two points in the current ink 
colour. The last point plotted becomes 
the new turtle position. The absolute 
mode needs four parameters, start x and 
y co-ordinates, and end x and y co- 
ordinates. The relative mode can draw 
to a specified point, relative to the 
origin, from the current turtle position, 
or from the current turtle position a 
certain number of pixels in the current 
turtle direction, Le. it makes the turtle 
walk to a point leaving a trail of walks a 
certain distance leaving a trail, in a 
predefined direction i,e. 
G:DRAW {0,0} TO (79,49) - Will draw a 
line of pixels from co-ordinates 0,0 to 
79,49. 

G:DRAW TO (10,10) - Will 'walk* the 
turtle from wherever it isto co-ordinates 



10,10 leaving a trail. 

Cj;DRAW 5 - Will Wk r ihe turtle 5 
pixels in the current turtle direction 
leaving a trail, 

UNDRAW - Erases a I me instead of 
drawing it. Identical syntax and options 
ih DRAW i.e. G:UNDRAW (X1$,Y1$} TO 
(X2$,Y2$) 

CIRCLE - Draw a circle or arc of 
Sped f ied rad i us r posi t io n r a nd a rc te n g t h 
(in degrees), in the current ink colour. 
Parameters I hat are passed in retative 
and absolute mode are the start and end 
arc position, i.e. O and 360 wouEd draw a 
circle, 90 and 270 would draw y semi- 
circle etc, and the radius. For absolute 
operation I he centre of the ci rcle 
posftion must be specified, whilst for 
relative operation the centre is taken to 
be the current turtle position. The turtle 
moves to the final point plotted Le, 
G:CIRCI.E (ARC5TARTS f ARCENDl) AT 
(XPOSSJFOSS) RADIUSS - Will draw a 
circle of radius equal to the value of 
variable RADIUSS, at co-ordinates 
XPOSS and YPOS$, and from 
AKCSTARTS to ARCENDS degrees 
around the circle. 

GrCfRCLE (90,270) ATI 0 - Draws a semi- 
circle of radius 10 al current turtle 
position, 

G:CIRCLE AT {10/10)5 - Draws a 
complete circle of radius 5 at co- 
ordinates 10,10, 



UNCERCLE - Is the sa me as ci rele except 
a circle or arc is erased. Options and 
syntax the same Le. 
C:UNCIRCLE (0,360} AT (40,25) 10 
RESET - Sets turtle position to the 
absolute origin, sets direction to north, 
and 'homes' text cursor to top left 
corner No parameters passed i.e. 
G:RFSET 

MOVE - Wi]] move the po&ition of the 
turtle to an absolute position on the 
screen, or a specified number of pixels 
in the current turtle direction. Similar in 
action to 'DRAW X$ 7 a nd 'DRAW TO X$ J 
i.e, 

G:MQVE TO (X$,Y$) - Will set the 
current turtle position to the values of 
variables X$ and YS, 
C :MO VE 5 - Will move the turtle 5 pixels 
in the turtle direction. 
INK - This changes the ink colour to the 
parameter that follows. All subsequent 
printing and plocing is done in this 
colour until it is changed,The inkcoJour 
can also be changed by the normal 
means i.e. u&ing the keys 1 to 9. 
G:INK 1 - Will make all printing and 
plotting in white. 

BORDER - This will change the border 
colour to the parameter that follows the 
instruction Le* 

C BORDER 0 - Will make the border 



functions, except one extra parameter 
has been added to enable the d rawing of 
dotted lines. This is a number between 0 
and 255 and when converted to binary it 
will show what pattern will be drawn, 
where a 0 is a space and a 1 is a dot i.e. 
G;LINE1{X1$ J YlS)TO(X2S J Y2S) - Will 
draw dots widely spaced. 
G:LINF254(X1S p Y1$)TO(X2$ j Y2$) - Will 
draw Jong dashes with smafl spaces 
between. 

Sprite Graphics Under Pilot 

The C:$PRITE instruclion is used to 
define and manipulate sprites. The in- 
structions is followed by the number of 
the sprite that you want to deal wilh, 
then the data to indicate what is to 
happen to that particular sprite. 
= - This will define a sprite, OnEy sprites 
0/1,2 can have their shapes defined but 
the shapes are repealed for the other 
sprites, e.g.. sprite 0 p :i F fi;1 ,4,7:2,5 are 
identical, 

The equals sign rs followed by a line 
of 24 dots (shifted *Q J s) or spaces 
enclosed in brackets. This defines the 
first line of the sprite, where a dot indi- 
cates a dot on the sprite and a space 
indicates a blank. There must be 20 more 
lines of 24 characters enclosed in 
brackets to define the other 20 lines of 
the sprite i.e. to define sprite 0 as a box 
shape the following program can be 
used. 



C: SPRITE 0 is 



r* 
r* 

r* 
r* 

* ■ 



M * 

+ w 

* * ) 

**) 
•*) 
'■*) 
**) 

* *) 

* *} 

•*) 

**J 
**) 

**) 
•*> 

•*} 



PAPER - This sets the background colour 
to the parameter followrng the instruc- 
tion i.e. 

G:PAFER 2 - WiN make the background 
or paper colour red. 
LINE - This command is similarto DRAW 
and has alJ the same parameters and 



r* 
(* * 

1* * 
j+ * 
1* * 

(** 

<* * 2! 

* * ■ + * x * * + j 

(in this case a dot or graphics f Q r rs 
represented by a '*' J ) 
(X$,Y$) - This sets the indicated sprite to 
the position indicated by the k and y co- 
ordinates. The grid the sprites are on is 0 
to 320 horizontally dnd 0to 200 vertically 
all absolute co-ordinates and the origin 
is the lop left hand corner i.e, 
C:5PRITE 3 (150,190) - Would set sprite 3 
to the position 150,190. 
COLOUR - This will set ihe colour of the 
indicated sprite i.e. 

G:SPRITE 2 COLOUR 0 - Will set the 
colour of sprite 2 to black. 



EXPANDX - This doubles the width of 
the indicated sprite if ii has not already 
been expanded i.e. 

C: SPRITE 5 EXPANDX - Will double the 
width of sprite 5. 

CONTRACTX - This will halve the width 
of the indicated sprite if it has been 
expanded Le. 

C: SPRITE 7 CONTRACTX - Will halve 
the width of sprite 7. 
EXPANDY - Operates the same as 
expandx except it doubles the height Le, 
C:SPRITE 6 EXPANDY - Will double the 
height of sprite 6. 

CONTRACTV - Operates the same as 
contractx except it halves the height Le, 
G:SPRITE 0 CONTRACTV - Will halve 
the width of sprite 0, 

Please see the Commodore 64 user 
guide for further details about sprites 
and graphics. 

PILOT Variables 

There can be up to 25 variables, each 
with UNIQUE names up to any length 
with all characters significant Any 
characters may be used in the name. A 
dollar sign must be the final character 
of the name to indicate that it is a 
variable Variable values can be either 
numeric or string, which one is depen- 
dant upon the context in which it Es 
used. 

Numeric Variables 

These are to eight significant digits, full 
floating point. Strings have a numeric 
vaiue of zero '0\ Scientific notation is 
not supported, 

String Variables 

These variables can have string lengths 
up to 255, of any characters. Numbers 
have a string value equal to it, i.e. 25.36 = 

Time Variable 

This is a system variable which holds the 
current time in HHMMSS format, ft 
starts up at 000OO0 when the machine is 
switched on, and will reset at 235959. The 
value can be operated on at any time as a 
normal variable, but if defined it must be 
a valid value in the above format. 

Sub Stringing 

The inclusion of twq bracketed numbers 
after the variable name takes only part of 
the value. The first number indicates the 
first character to be considered, and the 
second number is ihe nurmberof charac- 
ters to be used, i.e. Where 
NAM[S= ,, MYCROFTT DAVID APPLEBY", 
NAMES (9,5) will equal "DAVID". 

PILOT Error Messages 

The error messages inform the user that 



there is a mistake in the program, or an 
unprcdicted event in the program has 
arised. There are three kinds of error 
messages command. Inst run km r and 
both. Instruction errors suspend the 
programs execution (as in the r B: J 
inMr union), display (he message and 
indicate the line that the error occured 
in. The continue command will recom- 
mend program execution. 
Example of instruction error - 'LABEL 
NOT FOUND ERROR ? IN LINE 30A 
Example of command error - ^ILE 
NAME TOO LONG ERROR 

Instruction Errors 

TOO MANY VARIABLES. This happens 
when an attempt is made lu define more 
than 25 variables, 

NO SUCH VARIABLE. This occurs when 
an attempt is made to access a variable 
that has not been defined, 
LABEL NOT FOUND When a jump to a 
label has been made and the label does 
not exist r t hi terror menage is displayed, 
TOO MANY MATCHES Used in cor> 
junction with the match J JVL J instruc- 
tion, where there is more than 15 items 
in the match list, 

PARAMETER OUT OF RANGE. Means 
that a number or variable has been used 
which is outside the acceptable range of 
the parameter in question. 
DIVISION BV ZERO, Used in conjunc- 
tion with the calculate C / instruction, 
where, In a division calculation, the 
denominator of the equation is equal to 
zero, 

SPRITE. An error has occured in defini ng 
or manipulating a sprite, 
PROCEDURE END WITHOUT START 

This happens when the interpreter 
encounters the end procedure 
symbol without ever starting that 
procedure. 

PROCEDURE NOT FOUND A call was 
made to a non-existent procedure. 
TOO MANY PROCEDURES. Only 10 
nested calls to procedures are allowed. 
TOO MANY LOOPS, An attempt has 
been made to next more than 10 loops. 

Combined Instruction and 
Command Errors 

SYNTAX. This happen* when a spelling 
mistake occurs in a command or a 
program, or an incorrect command or 
instruction is encountered. Also it will 
arise when the correct format is not 
adhered too, although spaces can be 
included at various points to aid the 
reading of the program. 
OUT OF MEMORY, Whent he 
computer runs out of memory storage 
for the program, variables, or to execute 
any kind of memory consuming 
operation. Or there are more than 400 
program lines- 

Command Errors 

FILE NAME TOO LONG. File names can 



be up to 16 characters Song, excess of this 
produces this error. 

PROGRAM. After a DVERIFY command 
if the progra m verified is not the same as 
the one in memory a program error 

occurs, 

CONTINUE. This happens if after a 
CONTfNUE command is executed and it 
is not possible to continue. 

APPEND, if a APPEND command is 
executed and there is not program 
already residing in memory. 



A Basic Programmers Guide 
to Pilot 

This section lists PILOT commands and 
instructions and their related Basic 
commands. Commands that are 
accessible from Commodore Basic are in 
capitals. Other Basks and standard 
Basics are in normal type. 

PI LOT Basic 
T: C: (mode 1) PRINT 



P: 


PRINT N Iprint 


V: Z: 


sound 


A: 


INPUT linput 


1: 


GET inkey 


J; 


GOTO 


C: D: 


LET 


E: 


VAL eval 


S: 


END 


B: 


STOP 


L: 


repeat 


O: 


until 


Hi 


CLR 


Mi 


IF 




defproc 


1 


endproc 


C: (mode 2) 


print prinlat 


G: (mode 3) 


graphics 


TEXT 


text 


GRAPHICS 


graphics 


FLOT 


plot set point 


UNPLOT 


plotover unplot reset 


DRAW 


draw drawto plotto 


UNDRAW 


undraw undrawto 




drawover unplolto 


CIRCLE 


circle 


MOVE 


curmov move 


INK 


ink colour 


PAPER 


paper colour 




background 


BORDER 


border colour 


LINE 


pattern 


RUN 


RUN 


LIST 


LEST 


PLIST 


Ilist 


FREE 


FRE 


AUTO 


auto 


CONTINUE 


CONT 


NEW 


NEW 


LOAD 


LOAD cload 


SAVE 


SAVE csave 


VERIFY 


VERIFY 


APPEND 


append merge 



There are many other pilot commands 
and instructions not included in this list 
as there is no comparison or the method 
is different Le, for leftS etc. see sub 
stringing. 





uage 



PILOT Editing 



A full screen editor is implemented, 
identical to the norma! Basic one. This 
means r ha t any program line on be 
edited by just moving the 'cursor' to the 
relevant piece of code and overtyping, 
or using the insert or delete keys to 
modify the line. A repeat key is 
supported, so that if any key h held 
down for more than half a second it will 
repeat at a rate of about 12 characters a 
second. 

All lines of pilot programs must have 
a unique line number. If the number is 
nol unique then it will replace the other 
line. Programs always start wilh the 
lowest line number first and progress in 
Mh, lines may be inserted between other 
lines by choo&ing a line number 
between the two i.e. Irne number 15 
would be inserted between lines 10 and 
20 , After such alterations the 
renumbered in 1Qs T 



lines are 



PROGRAM BASIC MOVE 



10 REM BASIC hWE FROGftAn FOR PILO 

t V2 

20 PRIMTGHR* (J 47) H «0W LOAD " BASIC 
LOADER! ' AND RUN IT" 

30 POKE 16999, 0iFDkE43, jMi F0KE44 , 
66 1 NEW 



PRQGFAHiB&SIC LOADER! 



10 BL=299 iLN«70 I&A-2049 

20 FOR L"0 TO BL:CX=0:FOR D^0 TO 1 

5 

30 READ A J PR I NT " E CLEAR 1 " A: IF A>25 
5THENPRINT"NUMBER TO LARGE "; LN+ ( L* 
10 S I STOP 

40 CK=CX+A: POKE SA+LM 6+D, Al NEXT D 
50 READ AlIF AXCX THENPR I NT " ERROR 

IN LINE " ; LN+ (L+10) 
60 NEMT L 

70 DATA 26 ,8, 1 ,0, 150,50,49,55,*^ , 
0 , 20 , 20 , 2 0 , 20 ¥ 30 , 20 , S40 

00 DATA 20,20,60,73,76,79,04,50,0, 
0,0,76, 146, 12,76, 167,959 

90 DATA J4,7t, 129^14,9,9,30,27,27, 

29 * 29 , 1 2 , 1 2 , 24 , 24, 29 ,492 

100 DATA 29,28,20,29,12*29,21,21,2 

1,21,21,21,21,21,21,21, 365 

110 DATA 21,21 ,21,21,21,21,21 ,21,2 

0 , 22 , 23 ,23 , 23, 29, 29 , 29 , 366 

120 DATA 14,25,24,24,24,23,25,25,2 

5 , 24, 25 , 25 , 22, 14, 22 , 1 4,337 

t30 DATA 24,24,24,24,14,14,26,26.2 

6,26,27,26,13,26,29,25,376 

140 DATA 26,26,26,30*30,30,31,25,3 

1 ,31 ,31 ,31 ,31 ,31 ,31 ,31 , 472 

ISO DATA 31 ,31 ,31 f 31 s 3l ,31 ,31 , 151 f 

174,7*116,99,42,10,128,166,1109 

160 DATA 50,06,28,15,227,227,46,16 

0,1 14, 102, 73 f 54, 36,36, 149,36, 1441 

170 DATA 36 , 36 , 36 , 36, 36 ,36 ,36 , 1 33, 

1 54 , 253 , 200 , 254, 1 22 , 1 1 6 , 1 16, 65, 166 

3 

1 SO DATA 141, 1. 94+ 67, 203, 96 , 210,210 
,216,158, 109,109, 106, 21 8, 166, 176, 2 
05,2702 

190 DATA 8,180,154,107,107,50,50,1 
57,160, 16,92,204,29,26,29,254,1625 
200 DATA 92,92*253,6,0,9,160,162,1 
39, 61, 218,117, 11 7, 117,118, 11 7, 1793 
210 DATA 117,117,117,117,117,117*1 
16, 117, 1 17, 119,0,7, 14,21 ,20,35, 127 
6 

220 DATA 42,49,56,63,70,77,64,91,9 
9,103, 112,119, 126, 133 ,1 40, 147, 15 12 



23=0 DATA 154,161,166,175,192,199,1 
96, 203 , 210, 2 1 7, 39, 3, 0,0, 16, 232 ,21 4 

5 

240 DATA 100,10,106,03,43,16,123,1 
B4, 184, 196, 197, 191 , 160,2, 169,32, 17 
78 

250 DATA 36,100,16,5,32,201,13,169 
, 45, 153,254,0, 132, 1 .13, 162,0, 1431 
260 DATA 134,98,165,100,240,12,201 
,T9, 176, 19,232,201 , 3 , 1 76 , 1 4 , 232, 20 
42 

270 DATA 144,11,165,101,240,75,162 
,2,205 , 100, 176, 1 ,232, 109, 1 1 ,9, 1S19 
260 DATA 133,34,169,15,9,133,33,16 
0,255,56,200, 165, 101, 229 , 35 , 1 33 , 1 B 

02 

290 DATA 101,165,100,229,34,133,10 
0, 176,241 , 165, 101 , lOl ,35, 133, 101 ,1 
65,2080 

300 DATA 100,101*34,133,100,163,90 
,203,5, 152,240, 12, 230, 9B, 152 ,9, 1B3 

7 

310 DATA 49,164,113,153,253,0*230, 
1 13, 232 ,224 , 4 , 1 44 , 192 , 1 64 , 1 1 3 , 1 65, 
2314 

320 DATA 101,9,40,76,4,191,165,14, 
16,6 ,32 v 20 1 , 1 3, 76 , 203 , 1 4 , 1 1 69 
330 DATA 163, 97,240,6,1 63, 102,73 p 2 
55, 133, 102,76,203, 1 4 , 1 65 , 14 , 4G, 185 

e 

340 DATA 3,32,66,20,165,100,73,255 
, 133 , 1 00, 165 ,101, 73, 253 , 1 33, 101 , 1 7 
75 

350 DATA 76, 203, 14,76, BB, 102, 170,2 
09 , 4 , 166, 1 1 1 ,200, 6 , 166, 101 , 206, 190 

7 

360 DATA 4,166,100,134,22,165,97,1 
33 , 1 1 0 , 1 77 , 1 1 1 , 1 33 , 105 , 24 , 1 0 1 , 97 , 1 

679 

370 DATA 176,225,133,97,240,102,16 
5 , 51 , 164 , 52 ,56 , 229, 97 , 176, 1, 136,21 
00 

380 DATA 196,50,203,2,197,49,176,3 
,32,122,31, 133,51,133,93, 133,1614 
390 DATA 53*132,52,132,99,132,34,1 
60 , 2, 177 , 1 1 1 , 133 , 35 , 1 36, 177 , 1 1 1 , 16 
96 

4O0 DATA 133,34,164,105,240,25,136 
,240, 7 , 177 ,34 , 1 45 , 53, 136 ,206, 249 , 2 
096 

410 DATA 177,34,145,53,165,105,24, 
101 , 33, 133 ,53 , 1 44 , 2 , 230, 34, 1 60 , 163 

3 

420 DATA 2,177, 100, 133,35, 136, 177, 
100 , 133 ,34 , 1 64 , 1 1 0 ,240, 14, 136*240, 
1931 

430 DATA 7*177,34,145*53, 136,203,2 
49, 177,34, 145,53,76, 12,24, 166, 1696 
440 DATA 101,200,29,166,100,134,22 
,166,99,226,52,209,19,166,93*229,2 
024 

450 DATA 51,208,13,165,97,240*9,24 
, 101 ,51 , 133,51 , 144,2,230,52, 1571 
460 DATA 177*111,170,200,177,111,1 
33, 106,200, 177, 11 1 , 133, 107, 165, 112 
,203*2396 

470 DATA 20, 165, 111,133,22,165,107 
, 197,52,203, 16, 165, 166, 197,51 ,206, 

1933 

400 DATA 12,133,240,9,24,101,106,1 
33 , 3 1 , 144 ,2, 230 ,52 , 223, 97, 240 , 1807 
490 DATA 0,160,4,144,4,160,1,166,9 
7 , 1 32 ,102,160, 255 , 232 , 200 * 202 , 2027 
500 DATA 240,32, 177, 106 s 209, 98, 240 
,246, 169, 1 , 176,2, 169 ,4, 37 ,60 , 1 966 
510 DATA 240,2,169,255,133,100,133 
,101, 169, 128, 133, 14, 10, 133, 13, 76,1 
309 

320 DATA 201,14,165,102,16,232,164 
,105,208,34,164,97,240,3, 165,102,2 

017 

530 DATA 46,7,169,4,200,5,169,2,44 

,169, 1 ,37,60,240,2, 169, 1334 

540 DATA 255, 133, 1O0, 133, 10X , 169, 1 

23 , 1 33 , 14 , 76, 201 ,14,1 63, 97 , 209,6, 1 

933 

550 DATA 165,110,49,222,16,227,165 
, 1 02, 69, 1 1 0 , 43 ,210, 196*97 ,206 , 20 , 2 
021 

560 DATA 165,106,197,93,208,22,165 
, 107, 197*99*209, 16, 165, 106, 197, 10P 
,2150 

570 DATA 203,10,169,127,197,112,16 
5, 109,229, 101 ,240, 186, 144, 176,176, 
208,2557 



500 DATA 160,0| 132, 105, 132* 106, 132 
, 1 07 , 162, 1 44 , 1 65 , 1 08, 1 33 , 1 1 0 , 1 6 , 1 6 

, 1 730 

590 DATA 73,255,133,109,165,109*73 
,255, 133, 109,230, 109,206,2,230, 100 
,2300 

6O0 DATA 165,100,206,3,162,136,165 
, 1 09, 240 ,22 , 1 32 , 109 , 48 , 6 , 202 ,6, 1 32 

6 

610 DATA 109,42,16,250,133,106,165 
, 109 , 1 33, 107 , 1 34 , 1 05, 132 , 1 03 , 1 32, 1 
09,1690 

620 DATA J 65, 14, 16,3,32,255, 19, 164 
,60,192,7,176,3,76,215,10*1407 
630 DATA 185,12,9,133,85,105,17,9, 
1 33, 66 , 1 63, 1 1 0 ,69 , 1 02, 133* 1 1 1 , 1544 
640 DATA 165,97,32,94,0,76,201,14, 
162,2, 165, 108, 197, 100,200,6,1617 
650 DATA 164, 1 09, 1 96, 101 ,240,9,202 
, 69 , 1 00 , 40 , J 8, 1 76 , 2 , 162,4 , 133, 1738 
660 DATA 37,60,240,2,169,255,133*1 
00, 133,101 ,76,201 , 14, 176,233,144,2 
079 

670 DATA 239, 165,97,208,4 ,133, 100, 
240 ,68 ,36 , 1 12, 16, 3 ,32 , 27 , 130 , 1 667 
680 DATA 165,100,5,101,209,90,165, 
97,201,129,144,74,233,144,16,70,19 
32 

690 DATA 201,249,176,22,105,7,170, 
165, 99 , 203 ,59, 165 , 96, 232, 240, 6 , 220 

2 

700 DATA 74,176,51,232,203,233*134 
,100,240,19,170,165,99,133,40, 165, 

2256 

710 DATA 98,74,102,40,176,32,232,2 
06,248, 133, 100, 165,40, 133, 101 ,36, 1 
910 

720 DATA 102,16,3,32,201,13,169,12 

B , 1 33 , 14 , 166 , 60 , 224 , 7 , 176 , 3 , 1447 

730 DATA 76 , 153, 1 1 ,76 , 254 , 12, 76*49 

,11,32,92,12,165,14,49,3,1084 

740 DATA 32,66,20,70,60,176,12,165 

, 109,37, 100, 133, 10O, 165, 109,37, 139 

0 

750 DATA 101,144,10,163,108,5,100, 
133 , 1 00 , 165, 1 09 , 5 , 1 0 1 , 1 33 , 1 0 1 , 76 , 1 
556 

760 DATA 201,14,76,72,170,169,0,13 
3, 107, 240, 19, 1&5, 105, 201, 129, 144, 1 

953 

770 DAT* 244,233, 144 T J6,23?, J ?0, 16 
5,106,7*, 102,107,232,206,250,6,110 
,2404 

760 DATA 144,2,73,255,133,100,165, 
107,144,2,73,235, 133, 109,96,32, 1B3 
1 

790 DATA 231,255,32,177,12,165,37, 
133,80, 165,58, 133,81 , 160,6,208, 195 

3 

900 DATA 5,32,229, 12, 160,10,133, 14 
7,31 ,190, 148,31 ,76,35,29,32, 1351 
810 DATA 243,12,76,172,14,163,80,1 
33,57,165,31,133*58,76,172,14,1651 
320 DATA 162,5,189,147,31,149,45,2 
02,16,246,166,46, 134,96,133,95,166 
4 

■JJ-0 DATA 22B, 40, 208, 4, 197,47,240,1 
9, 160, 1 , 169,0,200, 145,95, 192, 1953 
640 DATA 6,203,249,152,101,95,144, 
230,232, 176,225, 165,55, 164,56,133, 

2391 

350 DATA 51,132,52,104,160,104,162 
,240,154,72, 152,72,169,0, 133,59,19 
32 

860 DATA 133,17,173,155,31,133,65, 
173, 156,31 , 133,66,96,240, 17,224 , 10 
43 

670 DATA 0, 206, 76 , 1 65 , 1 09 , 229 ,101, 
133,101,165, 108,229,100,76,28,13,1 
851 

680 DATA 24,165,109,101,101,133,10 
1,165, 106, 10 J ,100, 133,100,112,3,76 
,1632 

690 DATA 201,14,162,0,134,98,134*9 
9, 134, 102, 144,3, 199, 102,32,201 ,176 
0 

900 DATA 13,169,0,133,14,133,112,3 
2,219, 163*76,201 , 1 4 , 165 , 90 , 5 , 1 572 
910 DATA 99,206,238,165,100,48,234 
,165,102,16,3,32,201, 13,76,201,190 
1 

920 DATA 14,165,100,69,108,133,102 
,165, 100, 16,3,32,201 ,13,165,100,14 
94 



930 DATA 16,16,73.255,133,103,163, 
109 , 73, 233 , 133 ( 1 09,230 , 109 , 206, 2 , 1 
994 

948 DATA 230,106,165,100,166,101,1 
97, 108, 144,10,164,100, 133. 106,165, 
107,2116 

950 DATA 134,109,170,152,160,0,132 
,90, 132 , 99, 132 , 1 00 , 1 32, 101 , 132 , 1 06 
,1999 

960 DATA 132, ±197, 160,240,70, 133,40 
,134,41,163,40,5,41,240,153,70,178 
4 

970 DATA 40,102,41,144,25,24,165,1 
01 , 101 , 109, 133, 101 , 165, 100, 101 , 10^ 
,1360 

990 DATA 133,100,165,99,101,107,13 
3,99,165,90,101 ,106,133,90,6,109,) 
753 

990 DATA 3B, 108*33, 107, 3B, 106, 144, 
209 ,165,1 00, 73, 2^5 , 133 P 1 00 t 1 63 , 101 
,18B0 

1000 DATA 73,255,133,101,230,101,2 

06,2,230, 100,96, 130,240, 191 ,74, 170 
,2342 

1010 DATA 144 , 19,24, 165, 10! > L01 , IP 
9,133, 101,165, 100, 101 ,108, 13I-, 100, 
163, 1769 ■ 

1020 DATA 99,101,107,133,99,6,109, 
38, 10B, 33, 107 t 144,222, 169,25, 133, 1 
638 

1030 DATA 22,32,224,169,76,172,14, 
165,57,166,53,133,122,134,123,133, 
1800 

1040 DATA 61,134,62,76,225,167,133 
,60, 104,48,30,208 ,65, 104, 133, 1 10, I 
720 

1030 DATA 104,133,105,104,133,106, 
104,133,107,104, 133,106, 104 p 133,10 
9,224, 1944 

1060 DATA 12,176,3,76,113,11,76,42 
, 12, 104, 133 , 100, 1 04 ,133,1 09 , 224 , 14 
36 

1070 DATA 12, 176 ,21,224* 11, 176, 14,. 
164, 14, 16, 16,224,?, 176, 3,76, 1329 
10B0 DATA 153,11,76,234*12,76,49,1 
1 , 76 , 45 , 1 2 , 76 , 1 94 , 1 1 , 1 04 , 133 , 1 293 
1090 DATA 111,104,133,112,224,7,17 
6,3 ,76, 80 ,10,76, 1 99 f 9 , 1 70 , 20 1 , 1691 
1100 DATA 14,144,163,139,122,8,133 
,83, 189, 23, B ,, 1 33 , B6 , 1 0B , P5 , 0 , 1 490 
1110 DATA 104,104,104,104,463,122, 
166,123,133,57,134,58,36,17,80,31 , 
1536 

1120 DATA 165,145.201,127,206,25,3 
2,107,171,56,176,4,32,68,166,24,17 

B3 

1130 DATA 32,65,168,32,183,171,104 
, 104 , 32 , 104 , 1 68, 36, 17, 1 1 2 ,225, 160 , 
1713 

1140 DATA 0,132, 59, 230,57,200, 23 1 2 
30, 5B, 209,19, 160, 0,24, 101, 57, 1566 
1150 DATA 133,57, 144, 10, 230,58, 20Q 
, 6, 1 60, 0, 230, 57 , 240, 246 , 1 77 , 57 , 20 1 

3 

1160 DATA 16,156,201 , 192,144, 319,2 
01,224,176,91 , 170, 1 SB , 43, B , 177 , 45 , 
2151 

1170 DATA 16,11,208,165,14,48,43,3 
2,66,20,76,24,15,200,177,45,1137 
1100 DATA 40! 54, 165, 14, 16,7, 132,34 
, 32 , 235, 1 9 , 164 , 34 , 2O0 , 36, 1 12 , 1322 
1190 DATA 16,3,32,27,183,165,97,14 
5,45*200, 165, 102,9, 127,37,90, 1456 
1200 DATA 145,45,200,165,99,143,45 
,200, 165, 100, 145, 45, 200, 165, 101 , 14 
5,21 10 

1210 DATA 45,160,0,132,59,76,203,1 
4, 132*36, 101 ,43, 133,73, 165,46, 1460 
1220 DATA 105,0,76,97,19,201.230,1 
76.20,133,59,230,37,240, 10,201 , IBS 
4 

1230 DATA 228,144,3,76, 139*17,76,1 
01 ,16,230,53,208,242, 166 , 59, J, 33 , 1 9 
16 

1240 DATA 59,240,126,164,14,203,11 
2, 165,97,208,4, 133, 100,240,66,36, 1 
974 

1250 DATA 112,16,3,32,27,188,163*1 
00,5,101 ,208,69, 165,97,201,12^, 161 

1260 DATA 144,63,23^,144,16,59,20* 
, 249 1 1 76 ,22 , 1 05, 7 , 1 70 , 1 65, 99 * 20*t, 2 
061 



1270 DATA 48, 1 65, 9B,?T2, 2*0 ,6,74,1 
76, 40,232.309,250, 1 34 , 100 , T40 , 19, 2 
262 

12B0 DATA 170,165,99,133,40,165,98 
,74, 102, 40, 176,21 s 232 , 20B , 248 , 133 , 
2104 

1290 DATA I 00 H 1 65 , 40 , 1 33 ,101 , 1 60 , 1 
28, 36, 102, 16,30, 32,201 , 13, 76,200, 1 

533 

1300 DATA 15, T<S5, 101 165, 100, 72 

, 165, 99 ,72, 165,98,72, 165,97 , 72, 169 

5 

1310 DATA 165,102,72,152,72,240,6, 
165,101 ,72, 165,100,72,152,72,165,1 
B75 

1320 DATA 39, 201, 160, 176, 72, 170, IB 
B , 107 , B , 177,45, 16,20, 133, 14 , 200, 17 
46 

1330 DATA 2O0, 177, 4!M 33, 120, 200,1 
77 , 45, 133, 101 , 160,0, 132 , 13, 76, 203 , 
1895 

1340 DATA 14,200,177,45, 16,60,133, 
13,1 52, 56 , 1 B 1 , 45 , 1 33 , 73 , i 33 , 1 00 , 1 4 

51 

1330 DATA 165,46,105,0,133,74,133, 
101,160,2, 177,73,133,99,136,132,16 
69 

1360 DATA 14,177,73,133,98,136,177 
,73, 133, 97, 76, 203 , 14,201 , 166, 176, 1 
947 

1370 DATA 125, 230, 57 |240, 9, 160,0,2 
01 . 164, 144, 57, 76, 159, 17,230,33, 192 
7 

13B0 DATA 203,243,200,177,45,133,9 
7,200,177,45, 133,102,9, 128,133,98, 
2128 

1390 DATA 200,177,45,133,99,200,17 
7 , 45 , 1 33 , 100 , 200 , 177 , 43 , 133 , 1 0 1 , 16 
0,2125 

1400 DATA 0,132,14,132,13,132,112, 
76 , 203 , 14 , 1 77 , 57 ,230 , 57 , 200 ,10,156 

7 

1410 DATA 230,58,20B 4 6 f 4l ,3,201 ,3, 
240 , 240 , 1 33, 72, 1 33 , 96, 1 77 , 37 , 1 398 
1420 DATA 133,71,10,38,96,10,38,96 
,10,38,96,56,229,7 1 , 168,165,1325 
1430 DATA 96,229,72,170,152,24,101 
, 45, 133,95, 13B S 101 ,46, 133,96, 163, 1 
796 

1440 DATA 95, 183,2, 133,73, 165,96, 1 
05,0, 133,74,76,8,19,201,231,1316 
1450 DATA 176,111,201,176,144,15,1 
33,14,41,15, 133,101 ,160,0,132, 100, 
1652 

1460 DATA 132,13,76,203,14,162,0,2 
01 ,170, 176,125, 160,1,133,14,201 , 17 
Bl 

1470 DATA 167, 144 , 6,20B, 19 , 177,57 , 
170,200, 1 77 ,57, 133, 101 ,134, 100, 200 
,2050 

14B0 DATA 152,160,0,1^2,13,76,190, 

14, 1 77 ,57 , 133, 97, 200 , 177 , 57 , 1 33 , 17 
68 

1490 DATA 102,9,128,133,98,200,177 
,57,133,99,200, 177, 57 T 133, 100,200, 
2003 

1500 DATA 177,57,133,101,160,0,132 
,13,132, 14, 169,6,76,190,14, 133,150 
7 

1510 DATA 14,41,31,16,163,160,1,17 
7,57,230,57,208, 14, 230, 5B,20B, J, 667 
1320 DATA 10,240,242,201,240,176,2 
32,41 ,7, 160, 1 , 133,97, 132, 14, 165,20 

91 

1530 DATA 37,170,24,101,97,133,57, 
164,58, 144 ,2, 230, 5B, 232,200, 1 ,1736 
1540 DATA 200,134,98,132,99,76,12, 
24,134,13,240,45,201,172,144,27,17 
51 

1550 DATA 208,8,134,14,32,123,175, 
76,201 , 14,201 , 1 75 , 1 44 ,10, 32 , 72 ,161 
9 

1560 DATA 175,160,1,132,14,76,201, 
14,76,3,175,133, 14, 165,144,1^,1504 
1570 DATA 1,202,134,180,133,101,76 
,201 , 14, 134, 14, 169, 1 68, 160, 174,32, 

1813 

15B0 DATA 162,187,76,201,14,177,37 
,24, 101 ,47, 133, 105, 200, 177,37, 101 , 
1819 

1590 DATA 46,133,106,230,57,203,2, 
230,58, 160,0, 177, 105, 170,24, 101 , 18 
09 



1600 DATA 47, 133,95,200, 13B, 17, 105 
, 240 , 1 02, 1 77 , 1 05, 76 , 1 B0 , 17, 208 ,213 
,2053 

1610 DATA 177,57,163,24,177,47,170 
,101,47,133,95,200,138,17,47,240, 1 
838 

1620 DATA 78 T 177, 47, 101 ,48, 133,96, 
1 60 , 1 , 177 , 95 , 1 33, 70, 1 36, 177 ,95 , 1 72 
4 

1630 DATA 133,69,160,4,177,95,133, 
1 1,1 0,105, 5, 101, 95, 133, 88, 169, 14B8 
1640 DATA 0,101,96,133,89,280,104, 
4B,23,104, 133,110, 104,133,105,104, 

15B7 

1650 DATA 133,106,104,133,107,104, 
104 , 32 , 92, 1 2 , 1 65 , 109 , 72 , 165 , 108,72 
,1618 

1660 DATA 104,133,114,209,95,144,1 
1 , 20B , 6 , 200, 1 04 , 209, 95 . 1 44 , 5 , 76 , 18 

57 

1670 DATA 69, 17B,200, 104, 133, 1 13, 1 
98, 1 1 ,240,78,200, 104, 4B, 23, 104, 133 
,1936 

1680 DATA 110,104,133,105,184,133, 
106, 104, 133, 107, 104, 104,32,92, 12, 1 
65, 164B 

1690 DATA 109,72,165,103,72,104,13 
3 , 1 08 s 209 , 95 , 144,11, 200 ,6 ,200, 104 , 

134B 

1700 DATA 209,95, 144,5,76,69, 17B, 2 
00,104,133,109,170,165,114,5,113,1 
3S9 

1710 DATA 24,240,10,32,76,179,138, 
101 , 109,170,152,164,34,101,109,134 
,1772 

1720 DATA 113,133*114,198,11,208,1 
79,138,166,114,10,36,114,36,69,48, 
16B9 

1730 DATA 70,36,70,46,112,10,36,11 
4, 101 , 113, 144,2,232,24, 101 ,88, 1303 
1740 DATA 133,73,138,101,114,101,8 
9,133,74,36,59,60,3,76,41,19,1270 
1750 DATA 160,4, 177,73, 133, lOl , 136 
,177,73, 133,11*0, 136,177,73,133,99, 
1835 

1760 DATA 136,177,73,133,102,9,128 
,133,98,136,177,73,133,97,132,13,1 
750 

1770 DATA 132,14,132,112,76,203,14 
,101,88,133,73,165,114,101 ,89,133, 
16B0 

17B8 DATA 74,160,0,36,59,112,19,20 
0, 177,73, 133, 101 , 136, 177,73, 133, 16 
63 

1790 DATA 100,169,128,133,14,132,1 
3,76,203, 14, 165, 14, 4B, 125,32,66, 14 

32 

1800 DATA 20,160,0,240,118,101,113 
, 144 ,2, 232 , 24 , 101 ,80 , 133 , 73, 36 , 15B 

a 

1810 DATA 59,112,120,133, 100, 13B,£ 
01,114, 101 , B9 , 133 , 74 , 133 , 1 0 1 , 1 69 , 2 
35,1932 

1B20 DA" 1 " A 133,13,160,2,177,100,133 
,99,136,132, 14, 177, 1 00 , 133 P 9B , 136 , 

1743 

1830 DATA 177,100,133,97,76,203,14 
i 160,0,36,59, 177,95, 4B, 166,200, 174 

1 

1840 DATA 177,95,16,15,112,76,133, 
1 3 , 166, 73, 165 ,74 , 134 f 1 00, 1 33 , 101 , 1 
383 

1850 DATA 76,243, IB, 112,3,76, 129, 1 
6,165, 14, 16,3,32,255,19,165,1344 
1660 DATA 112,16,3,32,27,186,160,0 
,165,97,145,73,200, 1 65 , 102,9, 14 "^4 
1670 DATA 127,37,96,145,73,200,165 
,99, 145,73,200, 165, 100, 145,73,200, 
2045 

1B80 DATA 165,101,145,73,160,0,132 
,59,76,203, 14,138, 101,114,101 ,89,1 
671 

1B90 DATA 133,74,169*25,133,22,163 
,97,240,72,164,99, 1 96 , 52, 20S , 4 , 1 B5 
3 

1900 DATA 164 ,?B, 196,51 , 144,60, 165 
,101 ,240,36, 164,52, 165,51 ,56,229, 1 

992 

1910 DATA 97,176,1,136,196,50,203, 
2, 197,49, 176,3,32, 122,31 , 133, 1609 
1920 DATA 98,133,51,132,99,132,52, 
160,2, 177, 100, 133,35, 136, 177, 100,1 
717 



4 



nguage 



1930 DATA 133,34, J 64, 97 ,136, 240,7 , 
1 77 , 34 f 143 , 31 , 136 , 208 T 24?, 1 77 , 34, 2 

022 

1940 DATA 145 ,31, 16ft, 2, 165,99,145, 
73, 136, 165, *?G, 1^5,73, 1 36, 165,97, 18 
55 

1950 DATA 145,73,132,59,76,203,14, 

104,24, 105, 1 t 133,65, 104, 135,0, 1363 
I960 DATA 133,86, 104, 133, 14, 20E, 14 
,133,112,104,133, 102, 104, 133,97, 10 
4,1714 

1970 DATA 133,98,104,133,99,104,13 
3, 100, 104, 133,101,108,85,0,162,0,1 

597 

19S0 DATA 163, 102, 16, 1 ,202, 134, 100 
,134, 101 ,169, 126,133,14, 96. 160,0,1 
655 

1990 DATA 132,14,132,112,132,97,13 
2,98, 132,99,162,144,165,100,133, 10 

2 P teat 

2MB DATA 16,5,32, 20 1 , J 3 , 1 65 ,100,2 
08,8,162,136,165, 101,240,22,132, 17 
06 

2010 DATA 101,48,6,202,6.101,42,16 
,250, 133,98, 165 t 101 , 1 33, 99 ¥ 1 34 , 163 
5 

2020 DATA 97, 132,100,132, 101,96, J6 
5,14,41 ,128, 197,12,240,247,170,48, 
1920 

2030 DATA 189,36, 112, 16,3,32,27, IS 
165,97,201 , 129, 1 44 , 160 ,233, 1 44 , 1 

g76 

2048 DATA 16,69,166,102,43,40,201, 
249 , 176 , 16 , 105 , 7 , 1 70 , 165 p ?fl , 232, 1 B 
60 

2050 DATA 240 , 4 r 74 , 232 , 203 , 252 , 1 34 
, 100,240,13,170,165.98,74,102,99,2 
20 f:- 

2060 DATA 232,206,250,133,100,165, 
99, 1 33 , 101 , 1 69, 1 2B , 133 , 1 4 , 96 , 170,3 
2*2163 

2070 DATA 77 , 1 B5 , 1 65 , 9B , 56 , ] 06 , 1 02 
,99,232,208,249,240,230,165,14,16, 
2242 

2080 DATA 9,166,101,165,100*16,43, 
76,72,178. 165,102,48,249,36,112, 16 
38 

2090 DATA 16,3,32,27,108,165,97,20 
1^29, 176,5, 169,0, 170,240,19,1636 
2100 DATA 233,143,16,227,170,165,9 
19 ,232, 240, 6 , 74 , 102 , 99 , 232 , 200, 250 , 
2497 

2110 DATA 166,99,133,21,134,20,96, 
163,14, 16,7,166, 101,165,1 00 ,208 , 16 
U 

2120 DATA 198,96,36, 112, 16 ,3,32, 27 
,183,165,102,48,106,165,97,201, 167 
2 

2130 DATA 129,144,22,233,137,16,17 
6, 1 70, 163 , 98, 232 , 240 , 4, 74, 232 , 20B , 
22B0 

2140 DATA 252 t 170, 134, 101 , 169,0, 13 
3, 100, 96 T 1 62, 8 , 240 , 245, 166 , 97 , 240 , 

2305 

2150 DATA 150, 166, 101 ,208,25, 165 T l 
00,133, 22,166,99,226,32,208,15, 165 
,2003 

2160 DATA 98,197,51,209,9,24,101,9 
7 , 1 33 , 51 , 1 44 , 2 , 230 ,52 , 177,98 , 1672 
2170 DATA 76* 107,21, 165, 14, 240, 3, 3 
2, 233 , 19, 1 77 , 57 , lO, 1 05, 40, 32 , 1 433 
21B8 DATA 213,175,76,201,14,165,14 
, 48 , 5 , 133 , 102, 76 , 203, 14,1 65 , 1 00 ,17 
04 

2190 DATA 16,3,32,201,13,76,203,14 
, 165, 14,48,249, 165, 97,201 , J 44, 1641 
2200 DATA 144, 13,36, 112, 16,1,32*27 
, 1 SB, 32, 204, 188, 76 , 20 1 , 1 4 , 32 , 1 3 I 8 
2210 DATA 66,20,76,203,14,165,14,1 
6,21 ,160,255, 165, 100, 46, 6, 200, 1529 
2220 DATA 3,101,240,1,200,152,160, 
0, 170,16,65,136,46,62,32,43, I 43 1 
2230 DATA 188,76,119,21,32,142,20, 
177,20,133,101,132, 100,169,128, 133 
,1691 

2240 DATA 14,76,203,14,165,211,76, 
138,21 , 166,101 ,208,25, 165, 1KB, 133-, 
1B16 

2250 DATA 22 , 1 66 , 99 , 22B , 52 a 2&8 , 1 5 , 
1 65 , 98 , 1 97 , 5 1 , 208 , 9 , 24 , 1 0 1 , 97 , 1 74 0 
2260 DATA 133,51 , 144,2,230,52, 165, 
97 , 160, 0, 1 32 , 1 3 , 133 , 1 0 1 , 1 32 , 100, 1 6 
45 



2270 DATA 169,128,133,14,76,201,14 
, 164,98, 166,99, 134,33, 132,34, 165,1 
762 

2280 DATA 1 0 ] , 20B , 23 , 1 65, 100 , 1 33, 2 
2, 165,97,240,221 ,22B, 52, 20B, 13, 196 
,2174 

2290 DATA 51,208,9,24,101,98,133,5 
1 , 144,2,230,52, 165,97,240,200, 1003 
2300 DATA 32,176,183,160,0,132,13, 
132, 14,76,203, 14, 1 65 , 14 , 48 , 92 , 1454 
2310 DATA 165,97,206,4,133,100,240 
,75,36, 1 12, 16,3,32,27, 188, 165, 1601 
2320 DATA 1 00 , 5 , 1 0 1 , 20B , 57 , J.65 ,97 , 
20 1 , 1 29 , 144,31 ,233, 1 44 , 1 6 , 47 , 201 , 1 
899 

2330 DATA 249,176,22,105,7,170,165 
,9V , 20B, 36, 165,93,232,240,6,74,205 

2 

2340 DATA 176,28,232,208,250,134,1 
00 , 240 , 26 , 1 70, 165 , 99 , 133 , 40 , 165 , 99 
,2264 

2350 DATA 74,102,40,176,9,232,208, 
248, 133,100,163,48, 144,5,32,221 , 19 
29 

2360 DATA 199,208,12,133,101,36,112) 
2 , 16,3, 32 , 20 1 , 1 3 , 32 , 29 ,9,1 32 , 1 248 
2370 DATA 109,133,81,133,110,133,1 
0B, 169, 107, 133,80, 132, 14, 136,200, 1 
85,1963 

2380 DATA 0,1,208,230,132,97,76,20 
3,23, 165, 14, 16,7, 165, 100,240, 1697 
2390 DATA 6,76,72,178,32,211,20,16 
9,1 , 133,97, 133, 14, 165,51 , 164, 1522 
2480 DATA 52,56,233,1,176,1,136,19 
6,50,20^,2, 197,49, 176,3,32, 156B 
2410 DATA 122,31,133,51,132,52,133 
,98,132,99, 160,0,165,101,145,90,16 
52 

2420 DATA 76,12,24,165,14,16,8,166 
, 101 , 165 , 1 00, 240 , 5 , 208, 194 , 32 , 1526 
2438 DATA 211,20,134,19,32,198,255 
,132, 57 , 76 , 203 , 14 , 1 32 , 1 9, 32 , 228 , 1 7 
64 

2440 DATA 255,72,32,204,233,164,13 
,48,26, 104,201 ,48, 1 44 , 4 , 20 1 , 5B , 1 B2 
9 

2450 DATA 1 4 , 1 ,152.41 , 15, 1 v 7 , ] CJl , 
132,1 00 , 36 ,34. 48 ,"^,76,45, 19, 1060 
2460 DATA 76^6,19,104,240,22,164, 
97 t 1 36 , 20B , 25 , L ^ , <?9 , 228 , <S2 , 203 , I 1 * 
20 

2470 DATA 4 , 1 66, 9B , 22B , 5 1 , 1 44 , 1 * , i 
45,98,76,17:, ]4, 166,97,240,249, 196 
1 

2480 DATA 133,97,208,41,333,105,16 
9,1 , 133,97, ] 6S, 5 1,1 64, 52, 56, 233, l 6 
3B 

24**fr DATA 1,176,1,136,196,50,208,2 
,197,49,176^,32,122,31,133, 1513 
2500 DATA 51,132,52, [33, 9B, 132,99, 
16S, 105, 160,0, 145, 9B, 76, 179, 19, 164 
4 

2510 DATA 165, 14,48,5,32,2J 1 .20, 16 
5,100,203,50, 1B4, 16,9,104,203,1437 
2520 DATA 44,104,170,208,46,240,36 
,104,48,35, 1^4,56,233, 137,16,29, 16 
12 

2533 DATA 16Q, 104 , l 70, S 34, 104,104, 
1 38 , 200 , 240 , 25 , 74 , 20G , 208 , 252 , 1 70 1 
206 , 2469 

2340 DATA 18,240,10,165,14,16,9,16 
6,101 ,165,100,240,6,76,72, 173,1376 
2550 DATA 32,211,20,104,133,14,104 
, 133, BO, 104,133, Bl ,208,4,165,30, 16 
06 

2560 DATA 1 33 , 22 , 1 77 , B0 , 1 33, 1 05 , 1 7 
7, 57 , 20 1 , 33, 1 44 , 35 , 240 , 22 , 202 , 1 3B , 
1919 

2570 DATA 133,110,162,0,24,229,105 
, 176,31 ,73 ,255,170, 228, 101, 144,24, 
19 6b 

25E0 DATA 166,101,176,20,133,24,22 
9, 1 05, 73, 255, S 44, 1 0 , 1 52, 1 76 , 5 , 152, 
1926 

2590 DATA 228,105,144,2,166,105,13 
3, 1 10, 134, 97 , 1 65 , 97 , 240 ,61, 165,51 , 
2003 

2600 DATA 164,52,56,229,97,176,1,1 
36 , 1 96 , 50, 208 , 2 , 197 , 49 , 1 76 ,3, 1 792 
2610 DATA 32,122,31 , ,93 , J 33,^1 , 
132, 99 1 132,52, 160, 1 ,177,90,24, 1457 
2620 DATA 101 ,] 10,133,34,200, 177,3 
fl , 1 05, 0 , 1 33 , 35 , 1 64 ,97, 1 36 , 240, 7 , 17 
32 



2630 DATA 177,34,145,93,136,203,24 
9,177,34, 145,98. 166,22,224,31,176, 
2120 

2640 DATA 29,165,97,149,0,165+98,1 
49, 1 , 165,99, 149,2 , 160,255, 132, 1815 
2650 DATA 13,200, 134, 100, 132, 101 , 1 
3B, 105,3, 133,22 ,76,203, 14 ,76,208 , l 
658 

2660 DATA 1 B0 , 1 34 , 6 0 fc 32 T 1 42 , 20, 32 , 
12,31 , 165,60,201 ,76, 1*4, 1 6 , 134 , 1 43 
9 

2670 DATA 73,208,4,162,0,240,3,32, 
12,31 ,32,60, 164 ,20B, 3, 138, 1390 
2680 DATA 145,20,76,172,34,165,57, 
105,0, 133, 122, 165, SB, 105,0, 133, 147 

0 

2690 DATA J 23 , 32 , J 42, 20 , 32 , 4B , 225 , 
76 , 1 33 , 1 4 , 1, 34 , 60 , 1 77 f 65 * 1 6 , 5 , 1 i02 

2700 DATA 162,42,76,55,164,170,165 
t 65 , 1 05 , 0, 1 33 , 98, 1 33 , 34 , 165, 66 , 163 

3 

27J0 DATA 105,43, ]33, 99, 133, 35, 56,1 
38 , 1 01 , 65 , I 33 , 65 , 144 , 2 , 230, 66, 1505 
2720 DATA 134,97,70,60,176,3,76,17 
9 , 19 , 13B , 32 , 1 76, 1 B3 , 36, 1 4 , 48 , 144 1 
2730 DATA 3,76, 4B ,19, 76 ,207, IS, 1 66 
, 101 ,20B, 29, 169,23, 1 33 , 22, 166 , 1466 
2740 DATA 97 >240, 35* 1 65 , 9? , 1 97 , 52 , 
208 ,15,1 65, 98, 197 ,31 , 200 , 9 , 24 , I860 
2750 DATA 101,97,133,51,144,2^230, 
52 , 1 96 ,97 , 240 , 10, 177 ,98 , 32 r 210, 187 
0 

2760 OAT A 255,200,196,97,208,246,7 
6,86,25, 165, 1 4 , 4B , 93 , 203 , 200, 165,2 

2B2 

2770 DATA 97,208,4,133,100,240,74, 
36 r 1 12, 16,3,32,27, 180, 165, 100, 1535 
2780 DATA 5 , 1 01 , 20B , 56 , 1 65 ,97 , 16, 5 
2 , 36, 233 ,144,16,47, 201 , 249 , 176 , 1 82 

2 

2798 DATA 22,105,7,170,165,99,203, 
36, 165 , 9B, 232, 240 , 6 , 74 , 176 , 26 , 1831 
2300 DATA 232,208,250,134,100,240, 
26, 170,165,99,133,40,163,98,74,102 

,2236 

2B10 DATA 40,176,9,232,208,248,133 

,100, 165,40,144,3,32,221 ,139,200,2 
150 

2320 DATA 12,133,101,36,102,16,3,3 
2,201 , 13,32,29,9, 162,0, 1B9, 1070 
2830 DATA 0,1,240,6,32,210,235,232 
,208, 245 , 169, 29 , 1 66, 19 , 240, 2 ,2054 
2840 DATA 169,32,32,210,255,160,0, 
1 77 ,57 , 20 1 , 61 , 1 44 , 58 , 208, 61 , 165 , 1 9 
90 

2850 DATA 211,56,233,10,176,252,73 
,255, 105, 1 , 16,23, 134,60, 165, 14, 178 
4 

2860 DATA 4B , 3 , 32 , 21 1 , 20 , 165 , 100 , 2 
03 , 7 4 , J 65 , 1 0 1 , 70 , 60 ,144,4, 229 , 1 634 
2870 DATA 211,144,20,170,240,17,16 
0,29,165,19*240,2,160,32,152,32,17 
93 

2880 DATA 210,255,202,208,249,160, 
0, 132,59,76,203,14,170,169,13,32,2 
152 

2890 DATA 210,255, 165, 19, 16,5, 169 t 
10*32,210,255,224,67,144,7,32,1820 
2900 DATA 204,255,169,0,133,19,76, 
172,14,165, 14,240,9,166,101,165, 19 
02 

2910 DATA 100,248,6,76,72,178,32,2 
1 1 , 20, 134 , 19 , 32 , 201 , 233, 177 , 37 , 181 
0 

2920 DATA 201,68,176,200,132,59,76 
, 203 , 1 4 , 1 65 , 1 4 , 4B , 3 , 32 f 21 1 , 2fl t 1622 
2930 DATA 1 65 , 100, 208 , 223 , 1 65, 1 01 t 
32 , 1 95, 235, 1 76, 3, 76, 1 72 , 1 4 , 201 , 240 
,2326 

2940 DATA 20B , 7, 1 32 , 36 , 1 34 , 55,76 , 1 
31,12,76,4, 223, 169,64,44, 169,1 362 
?950 DATA 128,5,17,208,7,169,191,4 
4, 169, 127,37, 17, 133, 17,76, 172, 1517 
2960 DATA 14,163,37,133,61,165,58, 

133 , 62 , 76 , 1 72, 14 , \ 34 , 60, 1 65 v 19, 1 48 
8 

2970 DATA 240,39,162,0,32,207,233, 
201 , 13,340, 3 1 ,157,0,2, 232,224,2015 
2980 DATA 89,208,241,76,113,165,16 
9 ,0, 1 57, 0, 2, 160, 165, 144, 41 t 3, 1741 
299-0 DATA 208 , 17 , 1 73 , 0 , 2 , 20B , 46 ,24 
0,217,32,249,171, 160,0, 173,0, 1896 
3000 DATA 2,208,34,132,67,32,133,1 



1 71 ,?6,l72, 14,134,60,164,67,185,170 
1 

3010 DATA 0, 2, 240, 4, 201, 5B, 208, 12, 
165 , 19, 20B , 1 82, 1 52 , 240 , 233, 32, 1956 
3020 DATA 69,171,208,213,200,165,0 
, 2, 20 I t 32 ,240,248, 132, 122, 162,2,21 
97 

3030 DATA 13*, 123,36, 13,46,95,32,1 
21 ,0,32,243, 18B, 1 64 , 1 22 , 1 B5 , 0 , 1 536 
3040 DATA 2,240,22,201,50,240,10,2 
01,44,240,14,32,98,171,165,61,1807 
3050 DATA 164,62,133,57,132,58,76, 
172, 14,132,67, 166,60,224,93, 176,17 
7B 

3060 DATA 27, 166, 19,240,7,32,204,2 
55,169,0, 133,19,170,240, 13,0,1694 
4000 FAINT M C CLEAR] NEW" : PRINT" IT DOW 
WJ t DOWN] LOAD "+CHR** 34 ) + "BASIC LOAD 
ER2"+CHR*(34 
3 + 11 ,9" 

4010 REM CHANGE ,8 IN ABOYE LINE T 

D P l FDR CASSETTE USE 

4020 PR INT" C DOWN J [ DOWN J C DOWN 5 C DD WN 

:ftuN H 

4030 POKE 63 1 ,13: PDKE 632 , 1 3 i POKE 63 3 
,13: POKE 198,3: PRINT" f HOME J " 

, 



PR DGRAMr BASIC LOADER 2 



10 BL=299 ;UW0 I 0A*6949 

20 FDR L*0 TO BLsCK=HsFOR D=0 TO 1 

5 

30 READ At IF A>2H5THENPR I NT " NUMBER 

TO LARGE" j LN+ (L*10J 
40 CX=CX+A;POKE 8A+L#i 6+D, A : NEXT D 
50 READ Ai IF AXCX THENPRINT il ERRtJR 

IN LINE" ;LN+«L# 10 ): STOP 
60 NEKT L 

70 DATA 0,185,252,172,240,6,32,210 
, 233 , 200 , 20B , 245, 36, 13, 40, 3, 2105 
80 DATA 76*158,24,164,97,240,11,16 
9,0,133,101,169,105,133, 100,76,175 
6 

90 DATA 123,19,76,179,19,134,107,1 
32 , 106 , 170 , 240, 36, 291 ,34 , 200, 24, 13 
06 

100 DATA 230, 106 f 230, 122,200, J 05*0 
,2,240,22,501 > 34, 203,246, 152,2O0,2 
379 

110 DATA 208,15,200*193,0,2,240,6, 
201 ,50, 240, 4,201 ,44,208,242*2056 
120 DATA 152,56,229,106,133,97*76, 
143,26, 134,60,136,105,146,135,61 , 1 
79 5 

130 DATA 162, 5, 134,95, 160,239,173, 
1 , 2, 145, 60, 169,64, 160,251 * 1 45 , 3 955 
140 DATA 60, 174,2,2,16?, l s 32, 90, 27 
,10,208, 15,144.13,42,32,1021 
150 DATA 90, 27, 4B, 7, 202, 240, 11, 201 
,0,240,233,190,85,209,213,76,2079 
160 DATA 157,14,197,101,208,245,76 
,201,14,145,60,74, 145,60,177,60,19 
34 

170 DATA 96,165,14,41,128,133,12,3 
2 t 20&, 19,32,55,20,32, 15, IBS, 1 1B2 
130 DATA 76,145,27,169,1,166*14,40 
p 13, 169,129,133, 105, 169,128,133, 16 
25 

190 DATA 106,10,133,110*133,107,13 
3,109,74,133,100, 136,41 , 128,133, 12 
, 1608 

200 DATA 32,200, 19,32,55,20, I B6, IS 
9,1,1,10, 209 , 30 , 1 60 , 9 , 1 76, 1 328 
210 DATA 2 , 1 60, 16 T 1 32 , 1 1 i 1 65, 74 , 22 
1,3,1 ,208,5,165,73,221 *2*1459 
220 DATA 1,8,139,24,101,11,170,40, 
20B ,22 1 , 154 , 186 ,224 , 64 , 1 76, 3, 1729 
230 DATA 76,53,164*165,12,240,1^,1 
65 , 101 *72 , 165, 100 , 72, 165 , 1 09 1 72 , 17 
46 

240 DATA 165,109,72,76,243,27,165, 
102 , 9 , 127*37 ,96 , 1 33 , 9B , 169, 234 , 106 

3 

250 DATA 160,27,133,34,132,35,76,6 
7 , 1 74 , 32 , 252 , 1B7, 32 *43 , 1 98, 32, 1604 
260 DATA 56*174,165,58,72,165,57,7 
2,165,74,72,165,73,72,165*12,1617 
270 DATA 72,76,172*14,105,8,170,20 
B, 1 , 1B6, 165,74,221 ,3, 1 ,20B, 1604 



280 DATA 7, 165, 73, 221, 2,1, 240, 7B,i 

89, 1 , 1 , 10,208, Bp 13B, 176, 1469 

290 DATA 227,105*16*170,209,228,76 

,4B, 173, 196, 199,3, 1 , 133,74, 1B9,2B2 

6 

300 DATA 2,1,133,73*199,1,1,10,208 
,236, 154 ,200, 176 ,39 , 138, 105 , 1 665 
I 310 DATA 6,72,105,6,133,36,104,32, 
162, 167,186,189, 11 p 1,133,102,1465 
320 DATA 133,12,165,73,164,74,32,1 
03 , 1 04 , 32 , 208 ,187,160,1,32,93,1 653 
330 DATA 1SB,76, 168,20, 109,7, 1*24, 
113,73, 145,73, 133, 101 j 132, 12, 1463 
340 DATA 136, 1B9, 6,1 ,16,2,132,12,1 
13,73, 145,73,133. 1 00 , 1 B9 , 9, 1329 
350 DATA 1,168,189,9,1,197,100,208 
,4,196, 10 1,240, 32* 160, 0,69, 1674 
360 DATA 100,48*39^.176,2,160*1,196 
,12,209,19,138, 105,0,170, 154,1535 
370 DATA 160,0,132,59,76,203,14,56 
,186, 229 T 12,240, 17,189,5,1,1579 
380 DATA 133,58,109,4,1,133,57,76, 
172,14,176,217,144,217,138,24,1753 
390 DATA 105,16,170,154,160,0,132, 
59, 76,203, 14*132,59, 165 , 1 4 , 16 , 1 475 
400 DATA 1 1,1 65, 100,5*1 01, 20S,6B,1 
69,2,76, 191 , 14, 165,97,208,59, 1639 
410 DATA 240,245,132,59,200,134,60 
, 165,14,240,7, 165, 100, 240, 6, 76, 20B 
3 

420 DATA 72, 17B,32,21 1 ,20, 177*57, 1 
70,165,101,240,5, 10,209,57, 144,184 
3 

430 DATA 4,138,76,188,14,169,70,60 
,176,18,136,139,209,2, 169,2,1567 
440 DATA 101,57,72,165,50,105,0,72 
, 169, 141 , 72, 200, 177,57, 170,200, 181 
6 

450 DATA 177,57,133,57,134,58,160, 
0,76,207, 14, 105, 15, 170, 154, 104, 162 

1 

460 DATA 201,141,240,30,10,208,8,1 
86, 138, 144,240, 105,7,208,239*76,21 

470 DATA 224,169,104,133,73,104,13 
3,74, 104,145,73,200, 192,5,208,246, 
21 BB 

480 DATA 160,0,104,133,59,104,133, 
57,76,207, 14, 132 ,59 , 165 , 1 4 , 16 , 1432 
490 DATA 7,165, 100, 5, 101, 208, 200, 7 
6,203, 14, 165,97 ,200, 193,76,203,202 

3 

500 DATA 14,132,59,165*14,16,11,16 
5, 100,5, 101 *240, 9, 169*1 ,76, 1277 
510 DATA 191,14,165,97,208,247,200 

, 177 , 57 , 76, 18B , 1 4 , 200, 1 77 ,57 ,24 , 20 
92 

520 DATA 101,45,133,100,200,177.57 
,101,46, 133,101 ,200,177,57, 101,45, 
1774 

530 DATA 133,108,200,177,57, 101,46 

,133,109,169,5, 101,57, 133,106,165, 
1800 

540 DATA 58,105,0,133,107,165,106, 
0, 145,100, 136, 1 6, 24B, 160,5,206, 171 
2 

550 DAT ft 198,163,2,177,57,24,101,4 
5,133,71,136,177,57,101 ,46,133,161 
6 

560 DATA 72, 165*57, 105, 3, 72 » 165,58 

, 105 , 0 , 72 , 1 77 , 7 1 p 208 , 3 , 76 , 1 409 

570 DATA 174,179,133,56,136,177,71 

,133,57,160,2,177,71,133,73,200*19 
34 

583 DATA 177,71,133,74,200,177,73, 
72 , 1 36 , 1 6 , 250 , 1 65 , 74 , 72 , 1 65 , 73 , 1 92 
B 

590 DATA 72,165,14,76,43,19,200,17 
7,57, 132, 12, 133, 1 1 ,200, 177,57, 1545 
6H0 DATA 133,69,200,177*57,133,70, 
165,49,133,95,229,47, 133,105, 165,1 
960 

610 DATA 50, 133, 96, 229, 40,1 ?B P 5, 10 
5,240,33, 160,5,24,177,37, 101, 1633 
620 DATA 47,133*107,136,177,57,101 
♦48, 133,108, 160,1 , 177,107,136, 17, 1 
645 

630 DATA 107,208,88,165*105,145,10 

7,200*138,145,107,32, 148,177,32,8, 
1912 

640 DATA 164,160,0,132,59,132,114, 
162,5,165,69,145,95*16,1 ,202,1621 
650 DATA 200,165,70,145,95,16,2,20 
2,202,134, 113,165,11, 160,4,145, 192 



660 DATA 95,209,3,32,200,19,32,142 
, 20 , 200 , 232 ,208 , 3 , 24 , 105 , 1 , 1 524 
670 DATA 145,95,200,138,145,95,32, 
76, 179, 164,34, 134, 113, 133, 114, j 90, 
.991, 

680 DATA 11 ,208,224,32, 170,1 7B, 169 
,6,76* 198, 14,76,77* 170, 20O, 132, 193 
9 

690 DATA 10,32,223*30,70,12,170,24 
0,21,32,90,226,199,11,240,14,1619 
703 DATA 32*2,31,134, 186, 19B, | 1,24 
0,5, 32,2,31 , 134, 185,32, 1 97, 1452 
710 DATA 30^6, 172,14,165,60,201 ,9 
4, 1 44, 5, 20B, 15,76,99,225,165,1739 
/20 DATA 185,208,2,230,185,169,167 
,72,169,173,72,76,111,225, 134,60*2 
239 

730 DATA 160,1,162,0,134,183,134,2 
3,134, 195, 134, 144, 132, 12, 132*196, 1 
956 

740 DATA 132,123,169,25,133,22,177 

,57,133,11 ,230,57,208,2,230,58* 176 

7 

750 DATA 96,70,12,144,6,76,200,20, 
76,72, 178,104,24,105, 1, 133, 1317 
760 DATA 69, 104, 105,0, 133,, 70, 104,1 

6*10,104,208,236, 1 04 , 1 33 , 10 1 , 1 70, 1 

667 

770 DATA 100,69,0,104,40,226,104,5 
6,233,137,16,220, 168,104,170,104,1 

867 

780 DATA 104,104,130,200,240,231,7 
4 , 200 , 20B , 252 , 240 * 225, 32 , 223, 30, 32 

,2533 

790 DATA 2,31,134,104,198,11,240,3 

2,32,2,31 , 134,106,224,3,144, 1580 

B00 DATA 2*196,185,198,11*248,17,3 

2,2,31 , 134, 105, 190, 11 ,240,8, 1692 

B10 DATA 32,200,19,198,13,32*90,22 

6,32,192,255,176,3,76,172,14,1,730 

S20 DATA 76, 239 T 2t>, 234, 234, 234, 76 T 

B , 1 75, 32 , 39 , 19 1 , 165 , 5 1 , 164 ,32 , 19B4 

830 DATA 56,229,97,176,1,136,196,5 

0,20a, 2, 197, 49, 144, 1 ,96,76, 1714 

840 DATA 53,164,13,63,184,64,184,6 

4 , 1 59 , 3 1 , 167 , 31 , 243, 32 , 1 95, 1 6 , 1 635 

850 DATA 1 ,218, 170,0,0,22,4,84,69, 

8B, 84,6, 71 ,02,65,B0, 1046 

860 DATA 72,73,67,83*4,90,76,79,04 

, 6 , 85 , 7B ,80 , 76 , 79*84 , 1 106 

B70 DATA 4, 68, 82,65,07, 6, 85, 78, 6B, 

02,65,87,6,67, 73,02, IMS 

880 DATA 67,76,69,9,65,78,67*73,82 

,67,76*69,4,77,79,86, 1063 

890 DATA 69, 4, 34,85,82, 76, 5, B2, 69, 

83,69,04,6,66,79,82,1027 

900 DATA 68,69,82,3,73,76,75,5,00, 

65, B0,69,B2,4,76,73,9B2 

910 DATA 79,69,4,77,79,69,69,3,67, 

76,82,6,83,60,02,73, 996 

^20 DATA 84, 69, 2, 73, B3, 2, 79*78*3,7 

9,70,70,1,40,7,69,809 

930 DATA 80*00,65,78,6^,89,7,69,68 

, 80 ,65 , 78 , 68, 88, 9, 67 , 1 087 

940 DATA 79,70,84,02,65,67,84,09,9 

, 67, 79 , 79 , 94 , 82, 65 ,67 , 1 139 

958 DATA 64,88,6,67,79,76,79,85,82 

, 1 ,B4, 1 ,65, 1 ,07, 1 ,686 

960 DATA 74,1, B5,1,B3,| ,77,1,71 ,1, 

70,1^73,1,66*1,613 

970 DATA 67,1,69,1,68,1,00,1,76,4, 
82,85, 79,50,5,76,744 

990 DATA 73*03,84,50,5,69,86,73,94 

, 52 ,5 , 70 ,02 , 69 , 69, 50 , 1 006 

990 DATA 4, 78, 69, 87, 51, 5, 65, B5, 84, 

79 , 50, 6 , 82, 69, 83 , 69 , 966 

1000 DATA 84,53,6,68, 76,79,65,68,5 

0, 8,68,86,69,02,73,70, 1005 

1010 DATA 89, 50, 6, 68,03,65,86! 69, 5 

0,8,67,65,84,65,76,79, 1010 

1020 DATA 71,50,5,75,73,76,76,52,5 

,68,95,77,80,50,9,67,919 

DATA 79,78,84,73,76,65,69,50, 
3 , 76 , 207 , 50, 7 , 76 , 65, 66 , 1 146 
1040 DATA 76,69,03*50,6,80,76,73,6 
3 , 04 , 50 , 8 , 68, 65, 80 , B0 , 1031 
1050 DATA 69,78,68,50,8,82,69,80,7 
^ 65 , 67 , 69, 50, 5 , 70, 73 ,979 
L060 DATA 79,69,50,255,21,231,42,1 
17,17,42,42,42,42,32,67,79,1255 
L070 DATA 77,77*79,66,79,32,69,32, 
54,52,32,32,77,73,75,82,1040 
18B0 DATA 79,32,80,73,76,79,84,32, I 
96,54,46,52,32,42,42,42,931 
1090 DATA 42,62,231,20,32,32,32,32 



C64 Language 



, 54 , 52, 75, 32 , B2 , 65, 77 , 32 , 952 

1100 DATA 93,89,83,34,69,77,32,145 

,60,166,255,167,2,130,23,177,1650 

1110 DATA 192,186,193,178,194*170, 

166, ISO, 115, 195,160,144,64,0,0,0,20 

40 

1120 DATA 196, 166, 90, 197, 166 , 50 , 19 
8, 1 68, 120,0, 0, 0, 0,199, 168 , 144,1860 
1130 DATA 64,1(39,0,0,200,166,69,20 
1 , 240 , 202 1 24 1 , 203 , 163 , 1 44 , 64 , 24 1 , 2 

312 

U40 DATA 0, a, 204 ,140,130* 7,205, 17 
7 , 206, 231 , 13,32,32,32,32,32, 3523 
1150 DATA 32,32,32,32,32,32,32,32, 
207 , 23 1 , 1 3 , 63, 63, 63 ,63, 63, 1022 
1160 DATA 63,63,63*63,63,63*63,63, 
208,104,209,129, 16,1 ,195,120,1574 
1170 DATA 0,7,129,16,1,204,129,0.9 
,129,16,1,206,128,0, 1 1 , 98*5 
1100 DATA 145,16, 1,83,208,0,13,169 
,51 ,210,166,34,51 ,211,166,200,1744 
1190 DATA 16, 1 ,76, 12B,0, 13,245, 16, 
1 ,67,128,0,17,191,16,1,918 
1200 DATA 73,129,0^19,139,16,1,71, 
120, 0,21 ,249, 16, 1 , 77 , 1 20 , 1067 
1210 DATA 0,23,249,129,16,2,06,123 
,0,25,149,212,139,160,20,17,1354 
1220 DATA 148,164,21,74,19,149,212 
,145, 160,20.17, 1 40, 164,13,74,19,13 
47 

1230 DATA 149,212,130! 12B,B, 160,20 
t 17,l4B, 164,19,74,19,149,212,243,1 
360 

1240 DATA 160,20, 17, 140, 164 t 17, 74, 
19, 1 49, 149 , 236! 84 , 73 , 77 , 69,223 , 160 
4 

1250 DATA 25, 149, 128, 173, 220,25, 23 
4,17, 157,60, i 40, 36,60,231 , 10,66, 17 
49 

1260 DATA 59,34,69,03,32,70,32,69, 
69,62,25,42,129,239,17,92.1243 
1270 DATA 69,65,60,89,46,62,149,36 
, 166,00,4,32,44, 179, 149, 128, 1416 
12BO DATA 173,228,25, 149, 214, 26 ^5 

,207,23,60,240,149,212,151,128,2,2 
026 

1290 DATA 02,42,76,153,47,216,146, 

164,17,128,53,49,219,153,154,52, 17 

52 

1300 DATA 143,164,17,134,32,2,62,3 
4, 135, 14B, 1 28,7,212, 148,244,4, 1679 
1310 DATA 92,34,1130,23,42,76,148*1 
29,7,212, 148,27,20,34,167,34,1312 
1320 DATA 241,30,150,34,39,39,107, 
35 , 1 03 , 35 , 195 , 33 , 1 64 , 40 ,23 , 36 , 1308 
1330 DATA 56,37,30*37,212,47,118,1 
48 , 189, 8, 27 , 1 6 , 40 , 41 , 3B, 1 64 , 1236 
1340 DATA 49,213,50,8,30,19,51,137 
# 52 , 1 06 , 1 49 ,219,1 28 ,215,176,212, IB 
33 

1350 DATA 156,160,20,17,156,149,23 
2 , 220 , 25, 156 , 128 , 232, 228 , 23 , 160 , 20 
,2092 

1360 DATA 20,176,220,135,120,7,219 

,155,142,2,02,44,199,153,70,153, 19 

25 

1370 DATA 233,3, 2,82,62, 58, 153, 164 
,15,217,26,41,110,25,34,212,1447 
1380 DATA 26,33,255, 157, 129, 14,2,0 
2,42,129,154,125,2,31,9,100,1392 
139B DATA 1 20, 96 ,2 ,25 , 35 , 5 1 , 1 5B , 12 
9, 10,212, 157, 129, 10, 160,20, 17, 1339 
1400 DATA 149,129,9,48,217,26,49,1 
00, 153,60, 150,65, 140, 164, 15,62, 166 
1 

1410 DATA 26,49,180,153,70,153,233 
,3,5,31 ,6, 19,23,42,129,25,1157 
1420 DATA 62,^9,128,66,146,67,159, 
129,10,212,157,129,10,160,20,17,15 
29 

1430 DATA 149,129,9,48,233,32,7,14 
8,164,15,7,217,26,49,180,129,1543 
1440 DATA 66,153*67,153,70,153,233 
, 3 , 5 , 3 1 , 1 0 , 1 9 , 1 20 , 97 , 1 49 , 2 1 6 , i 555 
1450 DATA 25,42,129,25,35,48,129,2 
12,1 53 ,47,216,153, ! A 6 , 1 28 , 54 ,49,15 
92 

1460 DATA 149,2,31,21,140,129,7,21 
2, 149, 152, 123 ,7, 4 ,34 ,27 ,4, 1202 
1470 DATA 35, 100, 129, 223 ,25, 35 ,146 
,153,153,47,140,120,3,8, 53 ,49 , 1449 
1400 DATA 223,123,224,32,25,34,79, 
133,47,224,33, 160,33, 166 , 1 98, 23 , 1 7 
32 

1490 DATA 12B,212, 160,33, 160,20,17 



,153,148,128,54,50,167,2,119,140,1 

699 

1500 DATA 7,128,0,23,160,20,20,29, 
2! , 25 , 32, 246, 1 30 , 166, 1 9B , 23 , 1236 
1510 DATA 166,62,167,2,120,23,166, 
160,167,2,121,23,120,214,160,32, 17 

13 

1520 DATA 31, lfi, 159, 43, 233, 32, 7, 21 
7,26,49,188,26,33,132*159,129*1509 
1530 DATA 7,223,132,24,58,167,3,25 
5,46,123,8,224,33,232,217,149,1906 
1540 DATA 212,167,2,0,149,7,46,51, 
224,34, 133, 160,34,7,217, 140,1610 
1550 DATA 126,7,212,140,160,33,120 
,7,4,32,35,242,160,35,128,2,1511 
1560 DATA 31,12,130,128,96,2,128,6 
6, 1 53 , 67 , 128 ,97 , 150 ,31 , 1 0 , 26 , 1 305 
1570 DATA 49. IBB, 26,49, 108, 149,214 
,26,31,20, 153,232,2, 160,36,12,1563 
1590 DATA 82,35,189,149,224,35,29, 
26,53,144,153,128,53,224,37, 160,17 
26 

1590 DATA 37,233,49,2,160,37.233,4 
9,2,13,02,36,81 ,232,224,37,1506 
1600 DATA 160, 38, 47, 216 t 152, 149,2, 
142,123,2,13,31,31,231,22,78,1442 
1610 DATA 79, 78, 45, 69, 08, 73, 93, B4, 
65, 73 ,84 ,32 , 70 , 73, 76, 69 , 1 146 
1620 DATA 32,78,65,77,69,224,39,25 
, 42 ,83 , 152, 1 89 , 1 f 31 , 27 , 231 , 1367 
1630 DATA 18,70,73,76,69,32,78,65, 
77,69,32,04,79,79,32,76, 1009 
1640 DATA 79,78,71,224,39,25,42,65 
,63,231 ,8,68,93,65,86,73, 1320 
1650 DATA 70,71,32,60,160,30,60,23 
1 , 9 , 32, 79, 70, 32, 69 , 73 , 33, 1 1 84 
1660 DATA 75,32,60,160,37,62,160,3 
B , 1 43 ,7,1 09 , 52 , 235 , 80 , 76 , 04 , 1490 
L:W0 y A T A 7,217,233,64,160,37,7,23 
3 , 58 , 7 , 153, 7 , 129 , 1 B4, 123 , 96 , 17 19 
1680 DATA 4,63,26,50,232,120,66,14 
2,67, 128,66, 160,30,60, 146,60, 1456 
1690 DATA 69,128,212,142,128,8,160 
,20,17. 140,129,9,43,233,32,7,1490 
1708 DATA 14B,164, 15,7,217,26,49,1 
99 , 153 , 62 , 1 20, 66 , 1 4B , 1 64 , X 5 ,60 , 1 61 
O 

1710 DATA 146, £0,69, 153,70,153,233 
,3,2,31,7,128,97,25,62,53, 1297 
1720 DATA 19,129,97,63,147,60,160, 
38, 60 , 147 , 60, 231 , 13, 32, 70, 79, 1412 
1730 DATA 87,32,79,78,32,68,73,83, 
75, 32 ,60 , 1 60, 37, 62,25,42, 1025 
1740 DATA 129,149,224,40,149,218,2 
32,217,234,36,40, 149,184,120,96,4, 
2237 

1750 DATA 177,72,160,37,70,177,72, 
160,37,70, 17? p 72 p l 60,37,70,177,172 

5 

1760 DATA 72,160,37,70,233,32,60,1 
60 , 34 , 60, 233 ,32 ,60 , 177, 212 , 252 , 1 98 
4 

1770 DATA 160,20,17,128,72,160,34, 
70,160,34,60,19,63,177,72 ,160,1406 
1790 DATA 41, 70, 177, 72, 160,41,70,1 
23,72 ,160,37,70,160,37,232,2,1329 
1790 DATA 31,6,176,51,224,37,160,3 
7 , 30, 221 , 1 77 , 212 , 232, 160 ,20, 17 , 183 
1 

1800 DATA 177,72,160,34,70,160,34, 
232,2,31,6, 176,51 ,224,34,153, 1616 
1B1B DATA 160,34,7,217,19,177,72,1 
60 , 41 , 70, 153 , 1 30, 1 77 , 54 , 233 ,66 , 177 
0 

1320 DATA 5,31,11,157,60,153,62,23 
2,217,25,37,110, 153,177,52,50,1532 
1030 DATA 223,26,49,100,159,167,1, 
0,9, 157, 7,60, 153,62, 177,97, 1533 
1840 DATA 25,42,129,153,224,36,231 
, 1 7, 17, 65, B2, 69, 32, 89, 79, B5, 1377 
1850 DATA 32, 67, 69, 82, 84, 63, 73, 78, 
32,60,26,35,139,153,120,52,1225 
1B60 DATA 233, 09, 5, B2, 42, 129, 160,3 
8, 217 , 26 ,50 , 1 44 , 153 , 1 20, 53 ,49 , 1 606 
1970 DATA 224,33,160,30,232,2,31,2 
1 ,231,12,78,79,32,70,73,76, 1392 
1880 DATA 69,32,76,65,77,69,224,39 
, 25, 42, 85, 160, 30, 12B, 53, 233, 141 7 
1890 DATA 42,2,31 ,23, 160,38, 160,3B 
,47, 12a, 8, 52, 144,7,224,33, 1 147 
1900 DATA 160,38, 189, 52, 235, 80, 76, 
04^7,224,38,25,38,77, 160,30, 1521 
1910 DATA 143,7,217,153,189,52,235 
, 80 , 76 , 84, 7 , 21 7, 1 91 , 104, 1 20, 96 , 205 
9 



192B DATA 3,26,50,252,128,66,233,0 
3, 160,33,48. 7,233,53,7, 153, 1540 
1930 DATA 7,67,26,50,252,129,97,25 
,42,129,149,212,142,160,20,17,1523 
1940 DATA 149,232,228,13,160,20,20 
,123,206,149,212,156, 160,20,17,149 
,2019 

1950 DATA 149,232,228,25,143,128,2 
32 . 220, 23, 19, 128 . 220, 149 , 224 , 42 , 1 4 
9 , 2326 

I960 DATA 224,42,25,42,129,63,231, 
9,66,65 ,83,73,67,32,79,75,1305 
1970 DATA 46,62,79,128,210,237,63, 
76, 79,65 , 66 , 224 , 39 , 26 ,58 , 1 44 , 1 6 1 7 
1980 DATA 153,128,53,224,37,160,37 
,233,40,2,160,37,233.49,2,13,1569 
1990 DATA 32,36,199,232,224,37,160 
,38,47,216, 152,149,2,31 ,31,231,186 
9 

2000 DATA 22,70,79,79,45,69,36,73, 
83 , 34 , 65, 70 ,84 , 32 , 70 , 73 , 1101 
2010 DATA 76,69,32,78,65,77,69,224 
,39,25,42,85, 152, 1B9, 1 ,31 ,1254 
2020 DATA 27,231,13,70,73.76,69,32 
, 70 , 65, 77, 69 ,32 , 84 , 79 , 79 , 1 1 59 
2030 DATA 32,76,79,78,71,224,39,25 
, 42 , 85 , 160 , 30 , 123 , 53,233 , 42, 1 405 
2040 DATA 2,31,25,160,38,160,33,47 
, 1 77 , B , 52 ,144,7,217,1 53 , 1 89 , 1 440 
2O50 DATA 52,235,80,76.04,7,217,25 
,39,55, 160,33, 1 44 , 7 , 189 , 52 , 1460 
2060 DATA 235,80,76,34,7,217,160,3 
7,233.58,7, 153,7, 149, 184, 128,1915 
2070 DATA 96,4,26,50,252,123,72,16 
0 , 22 , 63, 63, 128 , 72 , 160 , 3B , S3 , 1 437 
2080 DATA 154,128,2,31,7,150,206,2 
3,39,97, 142, 150,7, 120,8,206, 1480 
2090 DATA 160,39,60,236,73,78,71,3 
2 , 60 , 1 60, 30, 60 , 231 , 10 ,32 , 79 , 1 4 1 9 
2100 DATA 70, 70, 32, 60, 73, B3, 75, 32, 
60 , 1 6 0 , 37 , 62 , 63 , 1 54 , 2 1 2 , 1 4 2 , 1 393 
2110 DATA 123,8.160,20,17,148,232, 
220, 15, 153 , 70 , 133 , 233 ,3,2,128,1 698 
2120 DATA 164,15,235,82,03,70,5,12 
,31,9,128,97,148,206,25,62,1382 
2130 DATA 58,129,72,160,34,70,160, 
34,146,2,128,164,15,235,92,85, 1573 
2140 DATA 78,5,12,31,19,148,129,9, 
48, 233 , 32 , 7 , 143 , 164 , 15, 7 , 1035 
2150 DATA 217, 26,49, 188, 153, 62, l£0 
,34, 146,2,31,8,160,20,20,25,1301 
2160 DATA 39,223,148,148,164,15,16 
0 , 34 , 7 ,220, 1 3 , 25, 39 , 162, 128 , 97 , 163 
2 

2170 DATA 63,147,60,160,33,60,147, 
60 , 233 ,32 , 60, 1 60, 39 , 60 , 23 1 , 1 1 , 1561 
2100 DATA 69,68,32,79,70,70,32,68, 
73 , 03, 75 , 60 , 1 60 , 37 , 62 , 128 , 1 166 
2190 DATA 164,15,235,82,83,78,2,31 
, 14, 126,224,43, 160,43,219, 160, 1603 
2200 DATA 43,215,25,34,212,25,42,1 
29,26,58. 144,153,123,53,224,37,154 
0 

2210 DATA 160,37,233,48,2,160,37,2 
33 , 49 , 2 , 13, 82 , 40 , 50 , 232, 224 , 1 602 
2220 DATA 37 t 1 ^O , 30 ,47 ,216 , X52 , 1 49 
,2,31 ,31 ,231 ,22,78, 79,78,45 ,1396 
2230 DATA 69,33,73,83,84,65,78,84, 
32,70,73,76,69,32,76,65, 1 119 
2240 DATA 77,69,224,39,25,42,85,15 
2, 109, 1 ,31 ,27,231 , 1 9 , 70 , 73 , 1 353 
2250 DATA 76,69,32,79,65,77,69,32, 
34 , 79 1 79 ,32 ,76 . 79 ,78,71 ,1076 
2260 DATA 224,39,25,42,85,160,38,1 
28 , 53, 233 ,42 ,2, 31 , 25, 160 ,38 , 1325 
2270 DATA 160,38,47,177,8,52,144,7 
,217, 153, 1B9, 32, 235, 80, 76,34, 1719 
2280 DATA 7 , 2 1 7 , 25 , 40 , J 62 , 1 60 , 30 , 1 
43 ,7, 109 ,52 , 235 ,80 , 76 , 84, 7, 1522 
2290 DATA 2*7,160,37,233,58,7,153, 
7 , 149, 184 , 1 28 , 96 , 4 , 26 , 50, 232, 1 761 
2300 DATA 128,72,160,26,03,63,128, 
72 , 160, 38, B3, 154 , 1 42 ,5, 82 , 41 , 1 437 
2310 DATA 100,231,11,68,86,69,02,7 
3,70,89,73,73,71,32,60, 160,1353 
2320 DATA 33,60,231,9,32,79,78,32, 
60,73,83,75,32,60, 160,37, 1 147 
2330 DATA 62,63,123,212,134,128,8, 
160,20, 17,232,224,34,153,70,153, 18 
10 

2340 DATA 233,3,2,31,7,129,97,25,6 
2, 58 , 1 28, 72 , 1 53 , 70 ( 1 33, 1 46, 1360 
2330 DATA 5,31,11,160,34,153,7,224 
,34,25,40.251 , 143, 164, 15, 160, 1462 
2360 DATA 34,2,31,23,140,129.9,40, 



233 , 32 , 7 , 1 4B , 1 64, 1 5 , 7 , 217 , 1249 
2370 DATA 26,49,138,153,62,160,20, 
20,25,41,49, 154 ,2 12,23,41, 1(90 ,1325 
2300 DATA 12B , 97, 160 , 38, 233 , 42 , 2 T 3 
1 ,B, 233, 157,224,38,232,21 1 ,63, 1B97 
2390 DATA 1 47 , £0 , 1 60 , 36 , 60 , 1 47 , 60 , 
231 , 15,32,73,33,32, 79 ,75 , 32 , 1324 
24B0 DATA 79 ,73 , 32, 69 . 73 ,33 , 75 , 32 , 
60, 160,37,62,166 ,34,31,211,1301 
2410 DATA 25,42,129,231,9,30,32,79 
,71 , 32, 65 ,77 , 77 , 69 , 224, 39 ,1361 
2420 DATA 120,97*25,42,95,133,120, 
53 ,233, 93 ,2 ,31 , 5 , 26 , 49 , 1 96, 1346 
2430 DATA 1 49, 149, 236 , B4 , 73 , 77 , 69, 
226 , 25 , 1 49 , 1 2S , 175 , 22B , 25 , 153, 130 9 
2078 

2440 DATA 123,54,233,59,2,32,4* ,23 
8, 1 53, 120,55,224,41 , 1 60 , 41 , 233 , 1 S6 

a 

2450 DATA 56,2,160,44,232,9,12,82, 
41 ,246, 160,41 ,233, 42,2,32, 1442 
2460 DATA 42,129,160,41,233,91,2,8 
2,93,24,153, 130, 130,54,224,41 ,1589 
2470 DATA 1 6 0 T 4 1 , 234 , 7S , 56 ,2,1 6 & , 4 
5 , 128,2, 12 , 160, 4 1 , 234, 89 ,53 , 1502 
2480 DATA 2 , 160 ,45 , 149,2, 1 2 , 1 3 ,32, 
42, 129, 160,41 ,234,09,58,2, 1220 
2490 DATA 160,41,234,78,58,2,13,82 
,41,238,25,53,73, 1 53, 12B , 52, 1431 
2500 DATA 224,44,26,49,108,153,128 
,52,233,53,2,31,3,26,49, IBS, 1459 
2510 DATA 25,42,10,26,49,138,25,41 
,246,149,212,160,44,148,164, 19, 154 
B 

2520 DATA 2,82,42,34,143,128,7,212 
,148, 138, 4, B2, 42, 12,25,42, 1 14B 
2330 DATA 76*148.128,7,27,28,42,17 
6,42,245,43,143,44,15,44,111,1319 
2540 DATA 44,199,44,221,46,99,46,2 
30 , 46 , 254 , 47 , 1 1 1 , 48, 245 , 49, 204 , 1 93 

2550 DATA 148.188,6,27,3,47,152,50 
, 13 ,92, 21 3 ,238, 83 *S9 , 78 , S4, 1 478 
2560 DATA 65,83,224,39,233,17,60,1 
60,39, 60, 231 ,3,32 , 69 , 82, 82 , 1 489 
2570 DATA 79,82,32,63,60,151,149,2 
,31 ,6,63,25,44, 199, 231 ,B, 1225 
25B0 DATA 32,73,78,32,76,73,73,69, 
60, 155, 129,9,62,25,44,199,1194 
2590 DATA 155,164,15,217,153,126,5 
3,233,93,5,82,42,169,160,46, 149,18 
64 

2600 DATA 2,92,53,217,160,42,164,7 
,219,160,42, 12B T B, 224,42, 160,1710 
2610 DATA 42,149,2,31,5,149,224,46 
, 1 51 , 12B , 2 ,38 , 25, 34 ,62 , 1 49 , 1 237 
2620 DATA 224,36,233,32,153,7,217, 
153 , 123 ,53 , 233, 59 ,2,31,3,26, 1595 
2630 DATA 49,196,126,224,36,26,48, 
72,26,49, 183, 150, 128,2,31 ,8, 1361 
2640 DATA 130,129,96,2,128,66,168, 
36, 128,2,31,10,153,60,149,224,1553 
2650 DATA 36,25,42,231,153,62,150, 
1 28, 2, 31 ,8, 1 26 , 68, 128 ,97 , 149 , 1 430 
2660 DATA 21 4 k 25 , 42 , 129, 1 49 , 224 ,36 
, 149,224,35, 153, 1 28, 53, 233 , 59 , 2 , 18 
55 

2670 DATA 31,6,123,224,36,26,49,19 
6, 153, 123,53,233,33,2,31 ,6, 1339 
2660 DATA 123,224,35,26,49,196,153 
,123,53,233,36,5,82,42,76,153,1619 
2690 DATA 153,47,123,8,52,224,47,2 
6,35, 189, 149,212, 160, 47, 236 , 84 , 179 
7 

2700 DATA 73,77,69,2,153,47,162,2, 
12, 31 , 7 , 1 53, 86, 25 , 42 , 129 , 1090 
2710 DATA 143,149,164,25,160,47,2, 
31 , 10, 148, 128,153,228,25,25,42,146 

5 

2720 DATA 129,143,128,7,212,148,15 
6, 126,7,4,82,43,65, 1 56 , 123 , 7 , 1 54B 
2730 DATA 220,156,249,1,82,43,118, 
156, 149, 160,47,228, 25, 156, 12G, 153, 
M71 

2740 DATA 228,25,25,42,129,231,13, 
84 , 79, 79, 32 , 77 , 65, 73 ,89 ,32 , 1 31 3 
2750 DATA 86,65,62,73,65,66,76,69, 
83,224,39,25,42,85, 153, 123, 1361 
2763 DATA 53,233,36,5,32,42,76,153 
, 153,47, 123,8,52,224,47, 149, 146B 
2770 DATA 212,146,149,164,25,160,4 
7, 2, 82,43, 187, 148, 128, 7 , 2 1 2 , 148, 13 
62 

2780 DATA J 56 + 1 28 ,7,4, 92 ,43,1 62 , 25 
,43,248, 148,120,232,228,25, 146,180 



7 

2790 DATA 149,232,228,25,148,123,7 
, 224 , 46, 160 ,46, 123,8, 149, 160,43, IB 
90 

2600 DATA 149,164,25,229,25,160,49 
, 1 28 , 6 , 123 r 1 60 , 48, 126 , 164, 25 ,228, 1 
316 

2810 DATA 25,160,43,128,7,224,43,1 
60, 48 , 1 56, 1 2B , 7 , 4, 82 , 43 , 202, 1 470 
2320 DATA 156,123,3,220,25,42,129, 
231, 1 6, 78, 79, 32, fo3, 33, 67, 72 ,1431 
2830 DATA 32,66,65,92,73,65,66,76, 
69 ,224, 39 ,25 , 42 ,76, 123,215, 1363 

2340 DATA 153,49,216,152,149,2,82, 
44,50,152,129,10,216,152, 152,33, i 7 
41 

2850 DATA 2,152,142,4,12,31,9,152, 
1 28 , 6 , 2 1 9 , 25 , 42 , 1 29, 25, 44 , 1 124 
2860 DATA 79 , 1 26 T 2 1 2 , 1 53 , 128,52, 23 
3,42,5,82,42,76,148,164,15,224,178 

3 

2870 DATA 34,153,160,34,2.31,9,149 
, 1 28, 8, 2 1 9 ,25 , 42 , 129 , 1 48, KB , 1393 
28B0 DATA 7,212,143,142,4,82,44,61 
, 231 , 15, 76,65,66,69,76,32, 1330 
28961 DATA 78,79,84,32,70,79,65,78, 
68,224,39,25,42,85, 160,49, 1277 
2930 DATA 160,49,164,11,123,3,228, 
1 1 , 1 60 , 49 , 164 , 1 1 , 1 49, 2, 82, 44 , 1 420 
2910 DATA 133,160,49,164,9,219,25, 
42, 129 , 160 , 49 , 1 28 , 3 , 224 , 49 , 1 60, 1 71 
3 

2920 DATA 49,149,4,82,44,154,23,42 
, 129, 231 , 16 , 85 , 78, 34 , 73 , 76 , 1323 
2930 DATA 32,97,73,84,72,79,65,34, 
32 , 76, 79 ,79 ,30 , 224 , 39 ,25 , 1230 
2940 DATA 42,35,231,13,79,65,64,32 
,79,70,32,77,69,77,79,82,1216 
2950 DATA 39,224,39,25,42,93,160,4 
3,128,2,31 , 10, 149,224,43,149, 1443 
2960 DATA 215,25,33,107,149,215,15 
1 ,224,42,25,34,62,149,224,50,26, 17 
36 

2970 DATA 54,142,160,47,149,51,7,2 
24,47,153,128,52,233,40,5,82,1574 
2980 DATA 43,25,26,61,203,160,37,4 
9, 34 , 22 1 , 1 60 , 41 , 49, 34 ,223 , 160 , 1533 
2990 DATA 47,47,216,159,152,1,34,1 
59,157,7,152,1,34,7,32,46,1301 
3000 DATA 202,160,47,159,157,54,22 
4 , 47, 153, 126 , 52 , 233 ,43,2*31,3,1 700 
3010 DATA 123,224,51,23,43,56,153, 
123,52,233,47,2,31,8,149,224,1556 
3020 DATA 51 ,25, 45,56, 25=, 42 ,76, 26, 
49, 1 68, 26 , 43 ,72 , 153 ,232 , 2 , 1 1 16 
3030 DATA 82,45,126,123,212,160,50 
,249, 1,82,46,76,148, 153,47,2,1607 
3040 DATA 82,45,126,153,148,126,54 
,233,44,2,31 ,2B , 1 60 , 50 , 1 53 , 1 29 , 1 56 
3 

3050 DATA 149,128,8,54,226,23,160, 
50, 128,7,224,50,153, 1 53 , 47 , 1 49 , 1 70 

9 

3O60 DATA 3,53,217,25,45,68,143,12 
3,7,212, 25,45,77, 160,50,0, 126B 
4000 PR 1 NT " L CL E A R J NEW "" : PR I NT " C DDW 
N ] r DOWN 3 L D A D H +CHR* ( 34 ) + " 9 ABIC LOAD 
ER3"+CHRt (34 
) + '■ ,3" 

4010 REll CHANGE ,8 IN ABOVE LINE T 

o ,i ran cassette use 

4020 PR I NT " C DOWN 1 I DOWN 1 C DOWN 3 C DO WN 
1RUN" 

4 033 PDKE6 3 1 , 1 3 1 P0KE632 , 1 3 i PDKE633 
, 13l PDKE190 ,3: PRINT " CHQME1 " 



PROGRAM: &AS I C LQADER3 



10 BL=307 :LN=70 iSA=11649 

20 FDR L*B TD &L:CK=0:FDR D=0 TQ 1 

5 

30 READ A: IF A > 255THENPR I NT " NUMBER 

TO LARBE 14 1 LN+ ( L* 10 ) 
40 CX=CX+A:P£lKE ^A+L*l6+D, Ai NEXT D 
50 READ AlIF AXC* THENFRINT^RRGR 

IN L 1WE ,! j LN-ML*10) 
60 NE?£T L 

70 DATA 223,23,160,51 ,128, 2, 32, 45, 
236, 149,212, 148, 160,50, 123,7, 100*? 
SO DATA 2,31,3,149,224,45,25,42,12 
9 , 14B , 1 64 , 23 s 1 60 , 47 , 2 , 31 , 1230 
90 DATA G, 123,224,45,25, 42,129, 143 
,164! 23,47, 216, 152, 160,47,47, 1605 



100 DATA 3,31,9, 140,123,7,212,25,4 
5, 140, 128,224,48, 160,47,47, 1402 
110 DATA 152,3,219,160,47,160,48,1 
52 ,94 , 148, 1 64 , 23 , 2 , 31 , B , 12B , 1 503 
120 DATA 224,45,25,42,129,160,48,1 
28 ,7, 224 , 46, 160 , 4B , 154, 1 28, 7 , 1577 
130 DATA 4,82,45,196,143,123,7,212 
, 25 , 45 , 140 , 1 49 , 2 1 2 , 149 , 1 64 , 23, 1728 
140 DATA 47,216,143,160,50,123,7,2 
, 31 ,3, 128,224,45,25,42, 1 29 , 1 390 
150 CAT A 160,47,149,164,23,2,31,9, 
14B , 120 , 7 , 212 , 25 , 45, 23B , 152 , 1539 
160 DATA 160,47, 47, 3.31 ,9,149,224, 
49,25 , 42, 127, 1 28, 224 , 4B , 160 , 1470 
170 DATA 47,47,213,166,47,160,48,1 
52,94,143, 164,23,2,31,9,143,1493 
1S0 DATA 128 ,7, 2 12, 25,45,233,160, 4 
3,123,7,224,48, 160,43. 154,123*1760 
190 DATA 7, 4,82, 46, 36, 149, 224, 45, 2 
5,42, 129,231 ,16,34,79,79, 1373 
200 DATA 32, 77, 65 ,73,39,32, 77 f 65, 3 
4, 67 , 72 , 69 , S3 , 224 , 39 , 25, 1 178 
210 DATA 42,89,26,43,72,29,94,214, 
1 53, 232 , 2 ,32 , 42 , 129 , 149, 224, 1579 
220 DATA 36, 193, 128,92,233,40,2,31 
,5,26,46, 171 , 153, 1 28, 52, 1 66 , 1422 
230 DATA 34,51,2,31,5,26,49,108,15 
3, 123,53,233,59,2,31 ,3,1053 
240 DATA 123,224,36,26,49,196,153, 
1 23, 53 t 166,34,91 ,2,31,5,26,1303 
250 DATA 49,196,233,32,153,7,217,2 
9 , 42 , 1 98 , 26 , 61 , 208 , 26 , 40 , 72, 1993 
260 DATA 26,51,43,26,55,51,159,166 
, 193,23,243, 137,8, 166,216,23, 1616 
270 DATA 163,144,96, 127,0,0,24,58, 
29,231 ,21 ,B6, 65, 82,73, 6S, 1269 
230 DATA 66,76,69,32,79,85,94,32,7 
9 , 70 , 32 , B2 , 65 , 7B , 71 , 69, 1069 
290 DATA 224, 39, 25 t 42, B5, 149,212,1 
56 , 1 60 , 20 , 1 7 , 1 43 , 1 49 , 232 , 223 , 25 , 1 9 
11 

300 DATA 148, 123,232,223,25, 160, 20 
,20, 149,220,25,42, 1 29 , 133 , 128, 53 , 1 
B6& 

310 DATA 233,59,2,31 ,3,123,224,36, 
26, 49, 1 96 , 153, 1 23 , 53,233, 36 , 1 595 
320 DATA 5,02,42,76,153, 153,47, 128 
,3,52,224,47, 153,70, 160,36, 1436 
330 DATA 153,232,2, 12,82, 47 t 29, 153 
,233,3,2,82,62,53,160,36,1346 
340 DATA 12B ,2,31 ,5, 149,224,36, 123 
,212,149, 149,164,25,160,47,2,1610 
35B DATA 31,10,148,123,153*223,25, 
25,42,129,148,123,7,212,143,156,17 
13 

360 DATA 1 23 ,7,4, 32 ,47, 53 , 1 56 , 1 28 , 
7 , 220 , 156 , 249 , 1 , 82 , 43, 1 1 8 , 1436 
370 DATA 156,149,160,47,223,25,156 
, 123, 153,220*25,25,42, 129, 155, 128 „ 
1934 

380 DATA 7,219,25,62,56,236,78,65, 
77,69,61 ,23? ,86, 65,76,35, 1506 
3<?0 DATA 69,62,63,149,212,156,160, 
20, 17, 148 .,149, 164 ,25 ,61, 148,1 28, 17 
31 

400 DATA 164,25,62,19,25,42,129,15 
3,233,53,7,217,149,218,191,123*178 
0 

410 DATA 2,31,4,123,218,128,219,23 
3 , 36 , 224, 39 1 1 2B ,221 ,26 , 43 , 5 , 1636 
420 DATA 153,140,123,3,92,224*47,1 
53 1 192 , 1 4B , 3 , 53 , 21 7 , 1 53 , 130 , 32, 182 
6 

430 DATA 233,61,147, 7, 2, 31, 3,26,49 
, 188,26,49, 1 BB, 147,233,93, 1453 
440 DATA 7, 224, 39, 130, 221, 26, 4B,S, 
193 , 1 52, 143 , 123, 7 , 8, 53 , 224 , 1 573 
450 DATA 34,153,140,123,8,52,217,2 
6,43,43, 143, 152,2, 1 60 , 34, 232 , 1530 
460 DATA 2,13,31,12,154,128,2,34,2 
15, 149, 218, 25,42,12?, 160, 34, 1348 
470 DATA 217,25,47,163,128,212,153 
, 47 , 216 , 153 , 1 48 , 3 57 , 54 , 160 , 39 ,2 , 19 
26 

430 DATA B8, 143, 128, 7, 2 12, 148, 152, 
128,7,4,82,48,10, 154,120,2, 1446 
490 DATA 34,215,26,49,196,25,42,12 
9, 155,149,2,31,19,231,10,87^1400 
500 DATA 72,69,32,69,32,70,02,79,7 
7,224,39,23,42,35, 128,215, 1390 
510 DATA 155,123,3,219,25,34,212,1 
53 , 1 49, 51 , 7 , 21 7, 128,212 , 1 53 , 47 , 1 39 
8 

520 DATA 216,153, 143, 123, 54,233,36 
,2,31,9,26,43,100,143,128,7,1471 




nguage 



530 DATA 212,149,152,6,92,49,79,26 

,49, 196*29, 149, 224,46 , lie ,43, 1656 
540 DATA 149,164,25,224,34,160,34, 
47,218,160*46,156*129,7,2,69,1644 
350 DATA 154,152,3,154,149,3,13131 

, 1 i , 160,40, 129*7,224,48*25, 1309 
560 DATA 46,111,146,154,8,149,6,31 

,6 * 154 4 120,7,212,149, 134,8,1472 
570 DATA 224,33,160,46,149,164,25, 

153,160,33,134,34,3,31,11 , 163,1564 
580 DATA 43,126,7,224,40,23,40,111 

,160,46,120,164.25,224,37,26,1451 
5?G DATA 50,53,153,224,34,160,37,2 

1 7, 26, 51, 2B, 153, 224 ,37, 1 60, 34 t 1641 
600 DATA 217,152,148,8,224,33,134, 

120, 7,222 * 160,37, 153, 1 60 , 33 , 53 , 1 08 
9 

610 DATA 7,224,34,153,148, 156, S, 52 
, 160,34, 7,217, 160,46, 128, 164, 17132 
62fc DATA 25, 47, 21 B, 29, 128*224,31 ,2 
6,54,142,149,224,31 , 153,128,52, 170 
1 

630 DATA 233,61,5,82,42,76,26,49,1 
8B,26,48,72, 123,212, 153,47, 1446 
640 DATA 216, 153,148,12b, 54, 224, 34 
,160,34, 233 ,47,2,140,34,233,43, 190 

3 

630 DATA 2, 13, 160,34,233,42,2, 13,1 

60 , 34 , 233 , 45 , 2 , 1 3 , 02 . 49 , 1 1 1 7 

660 DATA 71, 146, 128,7*212, 14B, 152, 

128,7,4,62,49, IB, 160, 40, 128,1482 

670 DATA 133,228,25,23,42, 129 r 153, 

1 48, 1 28, 6 , 52, 49 , 224 , 33, 153 , 152, 1 70 

2 

6B0 DATA 1*0,8,53,49,222*160,34,50 
,218,154, 166,41 ,8,27, 14,49, 1401 
690 DATA 100,49,121,32,246,49,134, 
32,246,49*147,160,40,120,160,33,17 
34 

700 DATA 158,9,48,226,25,25,49,165 
i 1 60, 40 f 1 26, 160 , 33, 159,7,48,1461 
710 DATA 228,23,25,49,165,160,40,1 
28, 160,33, 1 56, 6, 46, 22B, 25, 25, 1525 
72« DATA 49,185,158,149*2*31*25,23 
1,16,68,73,86,73,63,73,79,1381 
730 DATA 76,32,66,89,32,90,69,82,7 
9 , 224 , 39 , 25, 42 ,85 , 160, 40, 1232 
740 DATA 1 28 p 160,33, 15B, 10,43,228, 
25 ,25, 42, 129, 153, 133,47,128,8, 1475 
750 DATA 53,217,29,153,153,47,128, 
8,32,217,29,26,4b, 72,26,41 , 1299 
760 DATA 11B,25, 42, 129,26,53,255,1 
5B , 21 2 , 1 57 , 1 60, 20* 1 7 , i 46, 164 , 1 5 , 16 
99 

770 DATA 120, 52, 233, 42, 2, 31, 19, 14B 
, 129, 9, 46,233, 32, 7 * 148, 164, 1425 
760 DATA 15,7,217,26,49,188,153,62 
,153,70,153, 233, 3, 2, 82 , 44 , 1457 
790 DATA 199,160*20,20,25,42,129,1 
2B, 2 IB, 25, 34, 241 ,128,214*25*42,165 
0 

800 DATA 176,142*120,1,31,17,142,2 
1 0 , 239 , 68, 65, 60, 80 , 69 , 7B ,6B , 1 602 
810 DATA 224,39,25,39,174,231,6,84 
, 79, 79 , 32 , 07, 72 , 65 , 84 ,224 , 1545 
820 DATA 39,25,42,05,153,140,126,7 
, 12B , 54 , 233 , 40 , 3 ,66, 148, 224 ,1547 
836 DATA 48*153,143,52,224,34,133, 
1 53, 47 P 1 40, 0 , 53 , 2 1 7 , 160, 37 , 224 , 1 B5 
9 

840 DATA 39,26,61 t 20S, 160, 34, 153,7 
, 21 7 , 1 60, 37, 120 , 53, 233 ,36 ,5 * 1 557 
050 DATA 82,50,145,149,212,160,37, 
160 , 37 , 47 , 1 28 , B , 52 , 224, 37 * 146 , 1676 
860 DATA 149,164,23,160*37*2,31,11 
, 1 48, 1 28, 164 ,25 ,224*37, 25, 50 , 1 308 
670 DATA 145,146,128,7,212,148,156 
,. 128,7,4,B2,5B, 112,25,54,174, 15B0 
680 DATA 168*41,126,53,233,36,3,82 
,50,200,149,212, 160,41, 160,41,1751 
B90 DATA 47,126,6,52,224,41,148,14 
9,164,25*160,41,2,31 ,11 ,148,1379 
930 DATA 128,164,25,224,41,23,50,2 
00, 14S, 12B,7,212, 148, 156,129,7,3,79 
1 

910 DATA 4,82,50,167,25,54,174,160 
, 39 , 47 , 2 1 6 , 160, 4 1 * 49 , 34 , 223 , 1 325 
?2B DATA 160,37,49,34,221,157,149, 
2,159, 149,2,13,159,152, 1,13, 1457 
93B DATA 157,152,1,13,157,159,152, 
7,1 ,13*82,46,202,160,39,159, 1500 
940 DATA 137,54,224,37,160,40,212, 
153,47*216,29, 160,52, 130,1,31,1711 
95G DATA 27,160,53,62,128,97,191,1 
B4 , 129 , 96 * 3 * 126, 72 , 153, 85 , 1 33 , 1 720 



960 DATA 07, 133,87, 153, Bl , 12B,97,2 

5, 34 ,62 , 29 , 153, 1 2B , 52 , 233 , 32 , 1 534 

970 DATA 2,31,0,26,49,166,25,51,20 

,29, 160, 37*49*34, 16B, 12B, 1013 

980 DATA 0,0,0,0,7,33,221,160,41,4 

9,34,160,128,0,0,0,841 

990 DATA 0,7,33,223,29,149,224,40, 

160,40,149, 164,25,160,47,2, 1452 

1000 DATA 62,51,100*160,40,126,7,2 

24,40, 160,40, 156, 1 ,82, 51 , 108, 1430 

1010 DATA 25,51,73,160,40,128,164, 

25,224*47,29,160,51,149,2,62,1410 

1020 DATA 43,248, 156, 249,2, B2, 43, 2 

40,156, 126,7,220,156,149, 160,47,20 

94 

1030 DATA 228,25,156,128,232,226,2 
5,29*126,212,153,47, 126,7,216, 153, 
2095 

1040 DATA 146,128,54,147,2,31,11,1 
53, 152 , 14B, 0,33, 21 7, 25,51 , 174, 1502 
1050 DATA 146*128,7,212,148,152,4, 
02, 5 1,144,25, 42, 76, 26, 49, 196, 14*2 
1060 DATA 128,212,153,148,120,54,1 
47,2,31 , 19,133,146,128,0,52,224,17 
35 

1070 DATA 34,153,153,47,146,6,53,2 
17, 25 ,51, 218, 148, 128, 7, 21 2, 14B, 177 
0 

1080 DATA 153,47,4,82,51,179*25,42 
, 76 , 26 , 51 , 28, 153 , 1 60,52 , 236, 1305 
1090 DATA 87,73,64,72,5,02,42,76,1 
33,153,47,160,8,53,217,160,1492 
11110 DATA 54,232,2,62,42,76,26,51, 
20 , 153 , 128, 52, 1 47 , 5 , 02 , 42, 1 202 
1110 DATA 76,26,49,188*153, 12B, 53, 
147,2,31 ,5,26,49! 196,160,54,1343 
1120 DATA 47,222,123,224,33,142,12 
8,0, 160,33, 17, 128,212, 160,33, 164, 1 
839 

1130 DATA 15,47,216,160,33,164,15, 
14S,1 58,54,160,54, 5 ,82, 52, 90, 1453 
1140 DATA 160,33,160,33,164*15,148 
, 128,8,52, 153,7*160,33, J 64, 15,1433 
1150 DATA 152,148,150,7,128*6,8,53 
,7,226, 15, 160,33,164,15,47, 1331 
1160 DATA 216*146,153,47,7,212,25, 
52,36,146,126,7,212,146,152*4,1695 
1170 DATA 32,52,36,160,33,20,25,42 
, 129, 63, 26, 51, 26, 126,212,153, 1240 
1180 DATA 47,216*153,146,128,54,14 

7,2,82,52,137,148,129,7,212,148, IB 
09 

1190 DATA 152,4,82,52,115,25,42,76 
*153, 152,140,8,53*217,153,128, 1560 
1200 DATA 33,147,2,31,5,26,49,196, 
1 53 * 47 , 223 , 1 28 , 224 , 33 , 1 4 2 , 1 28 , 1 50 7 
1210 DATA 8, 160, 33, 17, 128 ,212, 16BS, 
33, 164, 15,47, 12B, 7 ,216, 160,33, 1521 
1220 DATA 164,15,146,159,54,153,2, 
31 , 15, 160,33, 1 29, 9, 60, 160, 33, 1325 
1230 DATA 16*,15,62,25,52,2&9,14B, 
126,7,212,14E, 1^? P 4 T B2,52, 175, 1635 
1240 DATA 19*25,42,129,26,51,28,26 
,46,72, 166,49,120,7,224,49,1083 
1250 DATA 160,49,129,1 f S2, 53, 3, 160 
,49,153,49,228, 11 , 160,49, 155, 1491 
S260 DATA 22B, 9, 160,49, 164,11, 149, 
2,31 ,7,160,49,128*228,11 ,25,1411 
1270 DATA 42,129,231,14,84,79,79,3 
2 , 77 , 65 , 7B , B9 , 32 , 76 , 79 , 79 , 1 265 
1280 DATA 80,83,224,39,25,42,85*14 
9,218, 155,164, 15, 1 2E , 53 , 233 , 93 , 178 
6 

1290 DATA 2,31 , 12, 154, 129,6, 21B, 15 
4, 149,2, B2, 42, 169, 155, 164 ,15, 1483 
1300 DATA 128,52,233,91,2,31,6,154 
,128,7,216,155, 128,7,219,155, 1714 
1310 DATA 142,6,82,53,26,25,44,199 
,151 , 149,2,82,34,92,233,91 ,1411 
1320 DATA 153,7,217,155,224,40,149 
,219,153,47,216,155, 164,15, 154,52, 
2122 

1330 DATA 153,5,62,53,149,160,42,1 
2B, 7, 224, «, 160,42,129, 1,31, 1408 
1340 DATA 9,129,224,42,25,53,100,1 
60 , 42 , 1 60 , 40, 226 * 7 , 1 28, 224 , 46, 1704 
1350 DATA 155,164,15,155,164,15,47 
,154*8,53,217,153,232,2,82,42,1658 
1360 DATA 169,25,41,118,155,126,7, 
2 19, 155 ,142, 4, 02, 53, 92* 160 ,40, 1590 
1370 DATA 219,231*19,80,82,79,67,6 
9 , 68 , 85 ,02 , 69 , 32, 76 , 79 , 94 , 1423 
1390 DATA 32,70,79,85*78,68,224,39 
*25,42,B5, 160,40,219,231 , 19, 1496 
1390 DATA 84,79,79,32,77,65,78,89, 



32,00,02,79,67,69, 68,85,1145 
1400 DATA 62,69,83,224,39,25,42,85 
, 231 , 13 , Q0, 82 , 79 , 67 , 69 ,68 , 1339 
1410 DATA 95,82,69,32,69 ,79, 6@, 146 
, 7, 23 i, 13, 87, 73, 84, 72, 79, 1275 
1420 DATA 85, 84, 32, 93, B4 ,65,B2,B4, 
7, 22*, 39, 25, 42, B5, 63, 128, 1212 
1430 DATA 23 2,153,47,216,142,126,2 
,31 ,6, 126,14,221,29,153,140,120,17 

5B 

1448 DATA 54,224,55,160,55,49,149, 
1,160,55,233,45,2, 13,31,13, 1299 
1450 DATA 153, 152, 146,128,9, B, 53, 2 
17,25,54,50,149,128,7,212,148*1647 
1460 DATA 152,128,7,4,62,54,14,232 
,217, 153*232,2,31 , U , 142, 129, 1598 
1470 DATA 9, 129*8, 221, 129,222,29,1 
2B,212, 153, 47,216* 153, 148, 126,54, 1 
996 

1460 DATA 224,55,160,55,233,43,2,3 
1 , 17,153, 148,52*49,222, 153,152,175 
1490 DATA 14B,B,53,49,221 ,25,54, 12 
3,148*126,7,212,146,152,123,7,1611 
1300 DATA 4,02,54*77,153,49,222,15 
3,49,221,137, 1 49, 2, 31 , 8 * 1 42, 1 553 
1310 DATA 129,9,129,8,221,158,149, 
2,31,4,129, 222 , 29 , 232 , 22* , 47 * 1 723 
1520 DATA 12S, 212, 153,148, 126, 54, 2 
33,36,2,31 ,7, 148,221 ,25,54, 177, 175 
7 

1530 DATA 148,129,7,212*146,153,47 
, 126,7,4,82,54*147,25,42,05,1417 
1540 DATA 146,126,6,212,153,148,12 
8*54,224,56,160,36, 160,47,7,224, 19 

13 

1550 DATA 47,146,128,2,82,34*203,2 

54, 177, 26,51 ,70* 153, 153,47, 1420 
1560 DA'P 1IS7, 6, 53, 217, 29, 149,212, 
148,164,21,47,216, 1 53 , 1 52 , 52 , 14B , 1 

926 

1570 DATA 164,21,2,31,12*153,153,4 
7,152,9,53,217,25,54,255,146, 1495 
1560 DATA 128,7,212,140,139,177*7* 
4,82,54,216,25,46,105, 1 48,126,1626 
1590 DATA 7,27,24,55,45,55,96*55,1 
40 , 35, 194 , 56 , 32 , 56 , 21 0 ,57 , 1 172 
1600 DATA 91,57,252*55,200,55,103, 
56, 13, 149, 106,6,27, 16,56,216, 1541 
1610 DATA 56,243,57,24,57,63,56,36 
,30, 2 , 56 , 226 , 1 90 , 51 , 60 , 25 * 1264 
1620 DATA 46,105,159,133,4,137,134 
p4, 12,88,25,46,202, 159,133,4,1411 
1630 DATA 159, 149,3* 12, 62, 55, B0, 15 
9, 159,32,0,223*25,55,62, 157, 1420 
1640 DATA 134,4,157,149,3,12,99,15 
7, 157*32,9,221 ,25,55,60, 166, 1448 
1650 DATA 142,51,60,25,46,105,26,5 
1 ,26, 153 , 130 , 52 , 234 , 04 , 79 , 2 , 1260 
1660 DATA 31, 17,26, 49, 166, 26, 49, 18 
9,153,49*131,9, 224 , 57 , 25, 42 , 1264 
1670 DATA 129,153*49,131,9,224,33* 
232, 217 , 160 , 37 * 160 ,33 , 7 , 224 *57* 1 67 
5 

1600 DATA 23,42,129,128,137,23,26* 
51 , 20 , 153 * 126, 52, 233 , 40 , 5 ,82, 1 2B2 
1690 DATA 55*172,26,61,208,26,51,4 
3,26,33*51*139, 224 , 50 , 137, 224 * 1396 
1700 DATA 59,160,58,166,231,23,160 
,59,166,252,23,136,24,58,25,46,166 
6 

1710 DATA 105,149,137,23,25,55,151 
, 26, 5 1 ,20 , 1 53, 130*52, 234 , 94 , 79* 1 48 

2 

1720 DATA 2,31,11,26,49,189,26,49, 
186, 25, 55, 224 , 25 , 55 ,242 , 26 , 1 222 
1730 DATA 61,200,26,51,43,26,55,51 
, 1 59 , 224 ,58 , 1 57 ,224 , 59 , 25 , 42, 1469 
1740 DATA 129,153,49,135*7,224,33, 
232, 217 , 160, 57 , 43, 160 , 33, 9, 135 , 1 77 
6 

1750 DATA 7,33,160,58,7,223,160,57 
,42,160,33,9, 135, 7,33, 160, 1294 
1760 DATA 59,7,221,26,55,51,159,22 
4 , 56 , 157 , 224 , 59 , 25 , 42 , 129 , 126 , 1 624 
1770 DATA 137,23,149,224,40,26,51, 
28,153, 130*32,234,04,79,2,92,1494 
17B0 DATA 56, IHB, 153, 128,52,233,40 
,5,31 ,8, 153,49,224,33,232,217,1722 
1790 DATA 153,232,2,31,31,160,57,4 
3,160,33,9,135,7,33, 160,58, 1304 
lBeB DATA 7, 223 t 160 T 57, 42, 160,33,9 
, 1 33 , 7 , 33 , 1 60 , 5 9 , 7 , 22 1 , 25 * 1 33B 
1610 DATA 56, 147, 26*61, 20B, 26, 51,4 
3, 26 , 55 ,62 , 26 , 5 1 , 26 , 159 , 224 , 1 249 
1020 DATA 5B,1 57*224*59,153,130,52 



, 234 , 34 ,79 ,2,31 , 1 1 , 26, 49, 1 38 , 1537 
1830 DATA 26,49,138,25,56,138,25,4 
2,76,26.51,28,26,61 ,208,26, 1B51 
1840 DATA 51,43,26,55,62,160,56,16 
6 ,25 J ,23, 160 , 59, 166 , 252,23, 15*?, 171 
4 

1850 DATA 166,249,23,157,166,250,2 
3, 1 60 , 40, i 49 , 1 , 31 , 21 , 1 60 , 40 , 1 66 T 1 B 
£52 

1B60 DATA 70, 23, 165, 144,64,245,0,0 
,24,58,149,254,40*23,56,201,1491 
1370 DATA 169,144,64,241,0,0,24,50 
, 159 , 224 ,50 , 157 ,224 ,59 , 25 , 42, 1647 
I860 DATA 129, 149, 137, 23 ,25,56, 3E, 
26,43,72, 153,49, 191 , 1 , 1.33,49, 1299 
1990 DATA 176,4,13,62,42,76,153,49 
,168, 144, SB ,32 ,0,0,23,25, 1067 
1906 DATA 42,129,26,40,72,153,49,1 
91,1 , 153, 49, 176 ,4, 13, 02, 42,1230 

1910 DATA 76,153,49,167,2,134,23,1 
66, 247, 46, 191, 12, 153, 49, 240, 9, 17 17 

1920 DATA 13,166,247,23,25,42,129, 
26,43,72,153,49, 191,1,153,49,1387 
1930 DATA 176,4,13,82,42,76,153,49 
, 1 68, 1 44 , 50, 33, 0 , 0 , 23 , 166, 1 209 
1940 DATA 247 ,46 , 166, 240 , 12, 153 ,49 
t 13, 166 ,247 , 23, 25 , 42 , 129, 24 ,49 , 1 63 
2 

1950 DATA 72,26,51 ,2B,153 # 49, 224 ,4 
0, 1 53 ,153, 47 , 1 6», 40 , 49,47,3,1 299 
1960 DATA 177,7,53,217, 128, 137 t 23, 
25 , 56 , 36, 12B , 1 37 , 23 ,26 ,61 , 20B, 1 444 
1970 DATA 26,51,43,159,224,33,157, 
222, 153,160,33,9,32,224,51 ,26, 1607 
1990 DATA 51,23,153,130,52,234,65, 
34, 2, 31, 14, 26, 49, 133,26 t 49, 1192 
1990 DATA 168,24,51,29,25,57,139,2 
5,42,76, 153, 128,52,233,40,2, 1265 
2000 DATA 31,17,26,61,208,26,51,43 
, 26 , 55 , 51 , 159 , 224 , 50 , 1 57 , 224 , 1 4 1 7 
2010 DATA 59,153,49,135,7,216,160, 
33,131,9,224,33,159,131,9,222,1731 
2020 DATA 160,51,154,10,224,51,160 
,33,212,159, 160,51,160,20,18,146,* 
770 

2030 DATA 43,154,9,135,7,33,160,56 
f 7,223, 148,42, 154,9, 135,7, 1324 
2040 DATA 33, 160,59,7,221 , 159,133, 
4,139,149,3,12,157, 134,4,12, 1406 
205O DATA 157,149,3,12,31,13,159,1 
66 , 25 1 * 23 , 1 57 , 1 66 , 252 , 23 , 1 36 1 24 , 1 7 
22 

2060 DATA 39, 19, 159,224,56, 157,224 
, 59 , 25, 42, 129, 149, 137, 23, 25, 57, 1 54 

5 

2070 DATA 74,169,144,64,30,0,0,24, 
53,25,42,129,149,224,58, 149,1353 

2060 DATA 224^59,149,224,57,233,19 
, 60 , 149, 168, 144 ,80, 21 ,0,0,23, 1610 
2090 DATA 25,42,129,26,48,72,153,4 
9,224,33,160,33,176,2,31,36,1241 
2100 DATA 149,144,64,109,0,0,200,1 
63, 144,64,241 ,0,0,204, 140, 1B0, 1826 
2110 DATA 7,205,166,69,201,166,70, 
224,60, 163, 144,64,93,0,0,24,1661 
2120 DATA 53,25,42,129,160,33,177, 
2,31 ,33,168,144,65,122,0,0,1199 
2130 DATA 200,140,204,140,180,7,20 
5, 166,240,201 , 166,70,224,60, 16B, 14 
4,2523 

2140 DATA 44,77,0,0,24,58,25,42,12 
9,231 , 15,78,79,34,32,73, 101 1 
2150 DATA 77,80,76,69,77,69,76,94, 
69,63,224,39,25,42,85, 12B, 1290 
2160 DATA 212,153,47,216,232,224,3 
3,133,148,1 28,54,146,34,51,2,31,13 
89 

2170 DATA 11,153,152,148,8,53,217, 
25,59,137, 143,123,7,212, 148, 152, 18 
07 

2190 DATA 123,7,4,62,53,149,232,22 
4,38,29, 128,212, 153,47,216, 153, 186 
0 

2190 DATA 149,126,54,166,34,51,2,3 
1 , 10, 153 , 143 T 1 23 , 3 , 52, 224 ,39 , 1375 
2200 DATA 29,148,129,7,212,149,152 
,128,7,4,32,58,192,153,224,38,1710 
2210 DATA 29, 26,43,72,26,51 ,28, 153 
,49 , 224 , 33 , 26 ,49, 183 , 149, 212 , 1363 

2229 DATA 24,51,23,148,144,13,153, 
14B, 164, 13,47,52,2,82,59,25, 1 175 

2230 DATA 143,145,4,31,9,149,129,7 
,212,25,53,244,233,33,30,32, 1642 
2240 DATA 73,84,69,224,39,25,42,85 
,148, 123, 7, 27, 20, 59 ,.43^59, 1137 



2250 DATA 252,60,38,60,64,60,104,6 
0 , 1 27, 60, 130 , 60 , 1 76 ,60 ,202, 140 , 1 69 

3 

2260 DATA 33,179,1,160,33,149,4,13 
, 02 , 59 , 1 3 , 139, 224 , 40 , 160 , 40 , 1379 
2270 DATA 160,33,7,167,7,248,160,3 
3,7,23,160,40,160,33,7,167,1412 
2290 DATA 7,251,160,33,7,23,140,40 
, 140 , 33, 7 , 160, 33, 1 76 , 4,14, 1270 
2290 DATA 9,167,7,254,160,33,7,23, 
26, 49 , 1 98 , 167, 3, 64, 140 , 33 , 1 350 
2300 DATA 166,64,9,7,224,40,149,22 
3, 155, 120,7,219, 155, 129,7, 164, 1345 
2310 DATA 15,217,24,51,26,153,120, 
32, 233 , 40 , 5 ,92 , 42 , 76, 26, 49, 1223 
2320 DATA 188,153,128,53,233,41,5, 
92 , 42 , 76 ,26 , 49 P 194, 153 , 47 , 249, 1 720 
2330 DATA 5,92,59,13,174,224,48,17 
8, 160, 43, 17, 149, 221, 153, 160 ,48,174 
1 

2340 DATA 1 84 , 9 , 123 , 7 , 184 , 54 , 224, 3 
4, 184,212, 177 # 177, 14, 160,20, 16, 179 
6 

2350 DATA 160 , 34 , 1 46 , 128 ,54 , 233 , 20 
9,2,31 , 10, 157, 178, 1B4, 148,8, 11 , 169 

5 

2360 DATA 7,221,160,20,20,157,160, 
40,23,160,40,126,7,224,40,149,1556 
23 70 DATA 221,1 60 , 48 ,20,1 59 , 1 2 B , 7 , 
223 , 159,245, 4 , 31 , 13, 155 , 1 28, 7 , 1 703 
2330 DATA 21 9 , 155, 144 , 1 S ,21 7,25 ,59 
, 134,25,42, 129,26,60, 1 9 , 1 68 . 1 44 , 1 6 
01 

2390 DATA 90,21,0,0,46,160,40,13,1 
68 , 1 44 , 80, 2 1 , 0 , 0 , 23 , 25 ,821 
2400 DATA 42,129,160,33,149,4,160, 
33, 103, 1 , 13,32,59, 13, 178, 160, 1399 
2410 DATA 33,11,224,40,29,26,60,19 
,168, 144,60,21,0,0,46,144,1067 
2420 DATA 255,160,40,8,12,168,144, 
80,21,0,0,23,25,42,129,26,1133 
2430 DATA 60,19,26,41,206,24,51,43 
, 159 , 1 60 , 1 4* , ©0 , O , O, 0 , 178 , 1 223 
2440 DATA 160 , 33 , 9 , 7 , 23 , 157, 163, 14 
4 , 60 , 0, 0 , 0 , 176, 140 , 33 , 9 , 1 141 
2450 DATA 7,129,7,23,25,42,129,26, 
60,19,169, 144,00,23,0,0,901 
2460 DATA 46,140,40,13,149,144,30, 
23,0,0,23,23,42, 129,26,60,979 
2470 DATA 19,168,144,80,29,0,0,46, 
160,40,13, 148,144,80,29,0,1120 
2480 DATA 0,23,25,42*129,26,60,19, 
1 60 , 1 44 , B0 , 23 , 0 ,0 , 46 , 1 66, 951 
2490 DATA 255 , 1 60, 40 » 8, 1 2 , 1 63 , 144 , 
80 , 23 , 0 , fc , 23 , 25 , 42 , 129 , 26 , 1 135 
2500 DATA 60,19,168,144,80,29,0,0, 
46, 166,255, 160,40,8, 12, 160, 1355 
2510 DATA 144,30,29, 0,0,23,25,42,1 
29,153, 153,47, 132 8, 53,217, 1235 
2520 DATA 153,49,224,40,160,40,149 
,4,160,40, 191,1 t 13, 62, 42, 76, 1424 
2530 DATA 160,40,149,144,30,39,0,0 
, 160 , 33 , 7 ,23 , 25 , 42 , 129 , 1 28, U 76 
2540 DATA 212,153,47,216,153,49,12 
9, 10,224,33, 160,33, 149, 2,82,41 , 169 
3 

2550 DATA 118,153,143,128,54,224,3 
4 , 1 60 , 34 , 233 , 48 , 4 , 1 60 , 34 , 233 ,57,18 

22 

2560 DATA 1,13,160,34,233,32,5,12, 
B2, 6 1,97, 148, 128,7, 21 2, 148, 1373 
2370 DATA 152,1 28 ,7,4, 32 ,61,2. 1 60 , 
32 , 3 1 , 3 , 149 , 224 , 32 , 25, 34 , 1131 
2580 DATA 62, 160,33 , 160,33,33,2,31 
,38, 160,33,232, 223 > 15, 160,33,1413 
2590 DATA 128,7,212,142,160,20,17, 
146,128,0,149,164,15,228, 15,19,153 
9 

2600 DATA 142,126,8,232,226,15,142 
, 1 28 , 8 , 206, 25 , 34 , 79 , 25 , 34 , 79 , 151 3 
2610 DATA 153, 152, 148, 123,3,3,53,2 
17, 160,33,142,3,31 ,13,142,153,1544 
2620 DATA 228,15,142,128,7,206,25, 
34 , 79 , 1 60, 33 , 160 , 33 , 33 , 2 , 31 , 13 1 6 
2630 DATA 10,160,33,153,228,15,25, 
34, 79, 160,33, 123, 4, 31 ,30, 142, 1265 
2640 DATA 212,123,128,14,160,20,18 
, 148, 1 48, 128,9, 16+ , 15, 228, 15, 19, 15 
53 

2650 DATA 142,123,7,206,128,153,22 
3, 15,25,34, 79, 142,212, 160,33,33, 1? 

25 

2660 DATA 128,7,123,14,160,20,19,1 
43, 148, 123,8, 164, 15,225, 15, 19, 1340! 
2670 DATA 142,129,7,206,160,3^,33, 



126,7,153,226,15,25,34,79,26, ] 404 
2660 DATA 51,23,153,128,52,233,40, 
5,32,42,76,26,49, 196,129,212, 1493 
2690. DATA 153,47,216,143,152,1,82, 
42 , 76 , 153 , 1 48 , 126 , 54 , 233 , 41 , 2 , 1 676 
2700 DATA 82,61,251,148,129,7,212, 
25,61 ,229, 153„ I 48 , 123 , 6 , 52 , 224 , 191 
6 

2710 DATA 37,153,153,47,1*8,9,53,2 
17, 123,212, 160,37,47,216, 160,37, IB 
13 

2720 DATA 140,123,54,233,44,2,32,6 
2,39,143, 152,1 ,02,42,76,143,1441 
2730 DATA 128,7,212,25,62,15,160,3 
7, 14B, 128,0,52,224,41 , 160,37, 1444 
2740 DATA 160,37,47,146,0,53,224,3 
7,29, 160,43 , 1^5, 2 , 31 , 10, J 49, 1266 
2750 DATA 224,43,149,215,25,38,107 
,63, 237, 66, 32, 69,65, ?5,60, 131 ,1669 
2760 DATA 31,19,231,8,32,73,70,32, 
74 , 73 , 78 , 69 , 60 , 1 55, 1 20 , 8 , U 51 
2770 DATA 129,9,62,151,15,31,3,63, 
] 49,215,25,34,62,79,0,0, 1027 
2780 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2790 DATA 0,0,0,0,0,0, 0,0,0,0,0,0, 
0,0,0,0,0 

2300 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2810 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2820 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2030 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2840 DATA 0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0 

2850 DATA 32 , 154 , 32 , 146,32 , 32 ,31 , 1 
8,224,32, 154,32, 1 46 , 160 , 4 , 32 , 1261 
2960 DATA 31 , 1 0 , 32 , 32 , 1 54 , 32 , 1 46 , 3 
2,31 , IB, 160,6,32, 154,32, 146, 1056 
2B70 DATA 32,31,16,160,6,32,154,32 
,146,160,5,32,87,79,0,0,974 
2380 DATA 0,0,0,84,69,0,0,0,0,0,84 
,87,0,0,0,0,324 

2890 DATA 0,70,49,0,0,0,0,0,73,78, 
0,0,0,0,0,72,342 

2900 DATA 92,0,0,0,0,0,36,32,0,0,0 
,0,0,66,84,0,400 

2910 DATA 0,0,0,0,30,64,0,0,0,0,0, 
79 ,79, 0,0,0,322 

2920 DATA 0,0,03,00,0,0,0,0,0,71,6 
7,0,0,0, 0,0, 309 

2930 DATA 69,82,0,0,0,0,0,76,73,0, 
0,0,0,0,80,0,379 

2940 DATA 0,0,0,0,0,33,123,0,0,0,0 
, 0,79, 12B, 0,0, 418 

2950 DATA 0,0,0,33,90,0,0,0,0,0,67 
,200, 0,0,0,0,430 

2960 DATA 0,70,123,0,0,0,0,0,73,0, 
0,0,0,0,0,79,350 

2970 DATA 0,0,0,0,0,0,71,0,0,0,0,0 
,0,02 ,0,0, 153 

2900 DATA 0,0,0,0,76,0,0,0,0,0,0,6 
3, 120,0,0,0,269 

2990 DATA 0,0,68,0,0,0,0,0,0,90,0, 
0,0,0,0,0, 153 

30O0 DATA 36,0,0,0,0,0,0,69,0,0,0, 
0,0,0,66,0,221 

3010 DATA 0,0, 0,0 ,0,94, 0,0, 0,0, £9,0 
,64,49,0,0,217 

3020 DATA 0,0,0,65,0,0,0,0,0,0,68, 
128,0,0,0,0,261 

3030 DATA 0,05,0,0,0,0,0,0,93,0,0, 
0,0,0,0,69,237 

3040 DATA 123,0,0,0,0,0,70,128,0,0 
,0,0,0,87,128,0,549 

3050 DATA 0,0,0,0,01,0,0,0,0,0,0,9 
4 , 1 29 , 0 , -0 , 0 , 293 

3060 DATA 0,0,67,76,0,0,0,0,0,75,0 
,0,0,0,0,0,219 

3070 DATA 76,123,0,0,0,0,0,99,0,0, 
0,0,0,0,80,70,443 

3090 DATA 0,0,0,0,0,36,129,0,0,0,0 
,0,74,0,0,0,298 

3090 DATA 0,0,0,70,76,0,0,0,0,0,77 
,0,0,0,0,0,231 

3100 DATA 0,67,0,0,0,0,0,0,68,33,0 
,0,0,0,0,68,286 

3110 DATA 211,0,0,0,0,0,66,128,0,0 
, 0 , 0 , 0 , 67 , 1 23 , 0 , 600 

3120 DATA 0,0,0,0,60,123,0,0,0,0,0 
,90,49,0,0,0,347 

3130 DATA 0,0,99,49,0,0,0,0,0,69,4 
9,0,0,0,0,0,275 



CB4 Language 



3140 DATA 6 B , B4 , B , B , B , B , R . 21 , 0 , 0 , 0 , 
(900001 52 

4000 REM READY TO SAVE. CHANGE THE 
,B IN 

4010 REM THE SAVE INSTRUCT ION TO , 
1 IF 

4020 REM USING CASSETTE. 

4030 PR I NT Hl C CLEAR 1 1 DOWN 1 C DOWN 2 PRE 

S3 ANV kEY TO SAVE* 1 

4O40 6ETK*i 1 FKf ■ THEN 4040 

4050 PDKE43 , IS! : POKE 44 , 0Bf F0KE45 p 1 B 

3 I P0KE46,64 

4O70 SAVE "PILOT %S 



PROGRAM: PILOT M/C 



10 BL-33 lLN*70 :SA=49152 

20 FDR L=0 TO BL; CX»01 FDR D«0 Tp i 

5 

30 READ A: IF A >2 55 THE NPR I NT Hl NUMBER 

TO LARGE" s LN+ (L# IB ? r STOP 
40 CX-CX+AiPDKL EA+L*16+D, Al NEXT D 
30 READ A: IF AXCX THENPR I NT 11 ERROR 

IN LINE" | LN+ (L*10 J 
60 NEXT L 

70 DATA 32,96, 163, 162,0, 1&9»0,Z,20 

1,0, 240 t 4 , 232 , 76*5, 1 92 , t 596 

30 DATA 142,255,3,173,1,2,201,0,28 

S, 3, 76,0, 192, 96 , 162,0, 1514 

90 DATA, 169,0, 160,224,132,70,1661,0 

, 132,69, 145,69,230,69,200,250,2057 

100 DATA 230, 70, 2©B, 246, 134,69, 162 

, 196 , 134, 70 , 1 62, 200, 1 65 , 24? , 1 60 , 0 , 

2453 

110 DATA 145,69,230, 69, 20S, 2, 230, 7 



0, 22B, 70, 209, 244 , 96, 162, 1 4B , 142,23 

21 

120 DATA 0,221,162,24,142,24,203,1 
62, 59,142, 17, 206,96,162, 151, 14^, 19 
20 

130 DATA 0,221 , 162,21,142,24,206,1 
62,^7,142,17, 203, 96 P 1 69 , 0 , 133, 1 732 
140 DATA 254,169,32,133,253,169,50 
, 229 , 252 , 70 , 251 , 30, 234, 106 , 38 , 254 , 

2552 

150 DATA 133,252, 10, 10, 101 ,232, 10, 
10, 38, 253 , 1 0 , 30 , 253, 1 33 , 232, 3,66 , 19 
21 

160 DATA 254,199,220,192,133,254,1 
64,251 ,234,234, 165,253,41 .15,24,10 
5,2720 

170 DATA 4,133, 253, 177, 232, 162,15, 
221 , 224 , 1 92, 240 , 4 , 202 ,16, 24B , 96 s 24 
39 

180 DATA 163,69,240,6,136,5,234,17 
0 , 205 f S , 1 33 , 73 , 255 , 5 , 254 , 73 , 2061 
190 DATA 255,170,^9,224,192,164,2 
5 1 , 1 45 , 252 , 24 1 1 65, 252 , 1 05, 0, 133 p 25 

2 , 2773 

200 DATA 163,233! 105,212, 133, 253* 1 
73, 134,2, 145,252,96, 1 ,2,4,0, 193B 
210 DATA 32,126,123*97,124,226,255 
, 236 , 109 , 1 27 , 90 , 252 , 223, 231 , 254, 16 
0,2694 

22B DATA 0, 169,235, 133 T 70, 169,235, 

72, 72, 165,251, 197, 249, 4S, 16, 16S, 2? 
fl9 

230 DATA 165,249, 133,251 , 152, 133,2 
49,164,250,16^,232,132,252,133,250 
,165,3095 

240 DATA 249,197,251,240,43,72*24, 
101 , 251 ,74 , 133, 249 ,179, 232, 165 ,250 
,2701 

250 DATA 72,165,252,197,250,240,17 
,24 , 101 ,250, 74 , 133 , 250, 197 ,232 , 176 
,2650 

260 DATA 4,230,250,80,3,24, 105, 1 # 1 
6a, 130,72, 152, 72^76, 15, 193, 1593 



270 DATA 165,252,197,250,240,13,16 
5, 249 , 72, 165 ,250, 72 , 166,251,165,25 
2,2924 

290 DATA 76,39, 193, 13S, 72, 165,70,2 
4, 10, 1 44 , 2 , 9* 1 , 133 , 70, 144 , 1 290 
290 DATA 3,32,109,192,104,170,104, 
133 , 252, 1 04 , 133 , 23 1 , 201 ,255 , 209 , 1 , 
2252 

300 DATA 96 , 1 04 , 133 , 250, 1 04 , 133 , 24 
9,76, 15, 193, 169, 1 , 133,69, 169 ,255,2 
149 

310 DATA 133,70,165,252,20I,B,4B,1 
0,56,233,8, 133,252,230,70,76, 1945 
320 DATA 132,193,165,251 ,201, S, 4B, 
10,36,233,8, 133,251 „ 230, 69, 76 ,2064 
330 DATA 149,193,169,0,197,253,240 
, 1 4 , 133 , 253 , 1 65 T 251 ,56 ,233, S, 230 ,2 
543 

340 DATA 69, 133,231 , 76, 148, 193, 160 
, 0, 1 32 , 53, 1 32 , 54, 1 62 , 40,24, 165 , 179 

2 

350 DATA 53, 101 , 70 , 133 , 53 , 165, 54 , 1 
05,0,133,54,202,209,240,24,165,176 
0 

360 DATA 53,101,69,133,53,165,54,1 
03 , 0 , 133, 54 , 1 62, 3, 24 , 30, 53, X 200 
370 DATA 38,54,202,206,248,199,252 
,24,165,53,101,252, 133,53,163,54,2 
200 

3B0 DATA 105,0, 133,54,24, 165,54, 10 
3, 196,133,54,165,247, 145,53,24,16?, 

7 

390 DATA 165,34,105,27,133,54,166, 

25 1,169, 0,56, 106, 2^,208,252, 133, 2 
0B1 

400 DATA 251,120,165,1,41,253,133, 
l f 177,53, 170, 163, 1 ,9,2, 1 33,1673 
410 DATA 1 ,GB, 165,249,201,0,240,6, 
136,5,251 , 145,53,96, 169,255,2061 
420 DATA 69,251,37,251*145,33,0,0, 
0,0,0,0,0,0,0,0,006 

500 PRINT" C CLEAR] C DOWN: [DQWN J CDDWN 

:rix)WNJ now load and run pilot 11 
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Whatever your interest in the Commodore range 
of computers and peripherals, you simply 
cannot afford to miss a single issue. 

SUBSCRIPTION RATES ^^^^^^^^^^m 

£16.60 for 12 issues U.K. 
£21.50 for 12 issues Overseas Surface m 
£57.00 for 12 issues Overseas Air mail 

Send this form with your remittance to: 
INFQNETLTD., Times House, t?9 The Marlowes, 
Hemei Hempstead, Herts. HP! IBB. 





Listings will be much easier to 
enter with our new system, 



COMMODORE LISTINGS ARE RATHER 
well known for the horrible tittle black 
blobs that always abound. Unfortunately 
the graphics characters which are used to 
represent graphic and control characters 
do not reproduce very well arid they are 
also difficult to find on the Commodore 
keyboard. 

In future ail control and graphics 
commands will be replaced by a mnemonic 
within square brackets. This mnemonic is 
not typed out as printed in the magazine 
but rather the corresponding key or keys 
on the keyboard are pressed. For example 
[RIGHT] means press the cursor right key, 
you do not type in [RIGHT]. Ail of the 
keywords, what keys to press and how 
they are shown on the screen are shown 
below. 

Any character that is accessed by pressing 
shift and a letter will be printed as 
[Sletter]. 

[SA] shift and A 
[5+| shift and + 

Any character that is accessed by 

pressing the Commodore key and a letter 
will be printed as [C letter} 
[CAj Commodore and A 
[C+] Commodore and + 
[CI] Commodore and 1 



Mnemonic Symbol what to press 



[RIGHT] 



[LEFT] 





[UP] 



[DOWN] 



[F1] 




left/right 



shift left/right 



Shift & up 
/down 



up/down 



JF2] 



shift & fl 



[F31 



EF4] 




f3 



shift & f3 




If any characters are repeated the 
mnemonic will be followed by a number. 
This number is how many times you 
should enter the character. Any number 
of spaces over one will also be 
represented in this form 
[RlGHTIOj press cursor right 10 times 
[C+10] press Commodore and + 10 
trmes 

[5 POO] Press the space bar 10 times 



Any other characters should be easily 
recognisable for example CTRL-N means 
press CTRL and N and LEFT-ARROW 
means press the left arrow. 

Any number of mnemonics can be 
enclosed in brackets for example 

[SAmspcmsAio] 

means type 10 shift A's 10 spaces and 
another 10 shift A/s. 



Mnemonic Symbol what to press 



[F5J 



[F6] 



[F7J 



[FBJ 



[CLEAR] 



[HOME] 



[RVSON] 



(RVSOFF] 




f5 



shift & (5 





f7 



shift & \? 

shift & CLR 
/HOME 




CLR/HOME 




CTRL & 9 



CTRL & 0 



Mnemonic Symbol what to press 



[BLACK] 



[WHITE} 




CTRL & 1 



CTRL & 2 



CTRL £ "1 



[CYAN] 



[PURPLE] 



[GREEN] 



[BLUE] 



[YELLOW] 



CTRL & 4 



CTRL & 5 




CTRL & 6 




CTRL & 7 



CTRL & a 



YOUR COMMODORE 



Lineage: 45p per word. W 

(52p incL VAT). UJ aSv 

Semi display: £9.70 per single column centimetre (plus 
VAT) minimum 2. cm. Ring for information on series 
bookings/discounts. 

All advertisements in mis section must be prepaid 
Advertisements are accepted subject to ihe terms arid conditions 
printed on the advertisement rate card (available on request) 



01 -437 0699 

EXT. 291 

Send your requirements to: 
DUNCAN NEILSON 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 



FOR HIRE 



SOFTWARE 



HfRE HIRE 

STAFFS COMPUTER LIBRARY 

CBM 64 OWNERS 

Join the frientfFy Library. We give you what you want, ff a title 
is not on our list then we wilf get it, tf it's still available, 
(Games only) 

• M the latest Titles 
■ Full 7 Days Hire 

• Low Hire Cost. From 75p 

• Up to 4 Games per week 

• All games original 

• Lots of American Titles 

• Low Hard and Software prices 

• Membership ONLY £5,00 

Free m/c Monitor on joining 

Send your cheques /postal orders payable to: 
STAFF COMPUTERS 
The NewtandSp Greensome Lane, Stafford 



SOFTWARE 
APPLICATIONS 



HOME ACCOUNTS 

Pjt your house ir order: 
Probably the best hgme use 

for your computer! 
Comprehan$rv& coverage of 

bank accounts, credit 
cards, HP, standing orders 
&tc. Inbuilt accuracy check 

for all transactions. 
Cashflow projection. For all 
Arr>sErad-&, Commodores 
a.nd Spe drums E9.9S or 
free details from 

DISCUS, 
18 Bedford Road, 

llford, FG1 1EJ. 
Tel: 01-514-4141 

f24 hours live ) 




PROM -64 

EPROM programmer for BK, 1 6K, 
ZIF socket, Vpp -generator & 
software on tape £34.75 
64-CAFnVidga, 2 * SK £5.95 
EPROMS QTY 1 - 1 0. 27 1 $-1 SB £2.99 

DHOBl-2 EPROM eraser £23.95 
UK * 1S% VAT 

Cambridge hr1icroeJ«elronfcs 
One MHIor Road, Cambridge 
CB4 1UY 
TeK (0223) Tisc: S1S74 



SPORT 



HORSE FORM 

CBM Thft ul1irii*|e in Hc-r^rafing 

Pred<£l"ons. Vfey pay £5 tor one-off time 
ratings wfitn y£nj can CrJrilinuaMy prt^lurr+t 
your cwn Program holds data, for all flat 
racing tracks in Sri^ain anq Ire-land 
Get The Edge, Get Horse J c r rn 
£7.1 £ cfisseLte Gtoeq.ues, 6 P D. to: 
SEESAW SOFTWARE, 
26 Syr^mo™ Rise, Sihw, Newbury, 
Berkshire RG 13 2LZ 



VIC-20/CBM-64 
SOFTWARE HIRE 

Free Membership-. Hundreds at Title? 
1o Choose from. Bend S.A.E. for your 
Free Hire Kit: 

V9H (VM), PO BOX 65, NOTTINGHAM HQ1 



SW GAMES 



JOINT ADVENTURE OFFERS 
LOVE TOY - GODDESS 

CBM 64/1 28- Only £3,00 
rrom Slirgali, P.O. Box 1520, DuUh 

YOU FAY AFTEm DEL VET ^ 



SERVICES 



DO VOU OWN A HOME 
MICRO? Do you wan! something 
jnore than (he usual boring game? 
Thi s i s m Osl certai n ly tor yo u . Donl 
just p]ay at life, beoome pari of it by 
starting your own home based 
business, Full Or part-time. For 
FREE deta i Is $.a .e. to: . . Mt. Q . 
Mc Govern (YC1) 97, Pitton Place, 
King and Queen St root. Waiwonh. 
London SE17 1 DR. 



GATWICK COMPUTER 
SERVICES LTD 

" Suppliers, ol ef I Commodore software 

a^-rJ hardware. 

* 20% orr inosi aflhwars 

' Sloofciatg ol G&4 and 126 

;P-US * 3.nrJ C-16 CDlerfld lor; 

■ Dually fraflirs service avail h:: ir 

" Ceaft or Trade m on your Comm&tiQfti 

Far IMendly advice on all your computer 1 
neede call DENMsS or DAVE on (DM31 
37342- 

GATWICK COMPUTER SERVICES LTD, 
62 THE BOULEVARD CKAWLEY, WEST 
SUSSEX. 



C 1ft' PLUS 4 SOFTWARE 



TUfe 

Commanoc 

Games Designer 

ACE ICM6J ■ 

ACE. (Plus 4 1 

Alrwoll 

Steve Own Snooker 

Daley Thompson &1ar Events . 

Jump Jel .... 

Games Pack I (15 flames) . . . 
Gamts Pack II (15 games) ... 

World Cup Football 

Giyilwi^g Falcon 



-7.B5 

.795 
. 5.95- 

.ft*a 



The SM4-. B . ._, 6 ?5 

Anlroa Favounre l-cu r . . . 7.95 

C- 1 6 Classics .......... 5 9!? 

C-16 Classics]! ,,„,,.9 B5 

Gremlins 7.95 

Spidermaiv'Hulk Pick ... 7.95 

Alantis .5.95 



695 
fl.95 

. t 99 
6 95 
.6.95 
.7.95 



OUR 

9.JC 
5.95 
t.75 
5.95 
8.60 
4.95 
4.95 
5.95 

5.95 

5.75 
B.SD 

E.5C 
6.75 
6JS 
5.95 
7 75 
7 75 
5 $5 
S.K 
S.95 
6.75 
4 &d 



TMFe RRP 

Ei.-uoh Mead 7.95 



OUR 

S.7S 
4.95 
1 -15 
4.9i 
9.50 
S.SS 



PJu? any 3 
ior £7,95 

Of 

Buy any 2 
for £5.45 



Grand Master Chess iC-'tii ... 

Orp^drr-astfl-r ChflH (PluS 4] , , , 

Tom Thumb ..... , 

Sword of Destiny 

X«rgon$ Rdv*ngti 

Worlc Saf es Baseball 

Robccn Haad Aliflnrnenl ...... 

AM prices include postage anc oacklno In the U.K. 
Payment with order o - / cheque or postal cruder plHH to: 

JOTHAhl SOFTWARE (Qapl 
€5 Heel Gwya, Upper Cwmlwrch. Swansea $AB EXD. Ttl: 0S39-B3O934 



Derenie 16 7.B5 

Dark Tower 5.95 

Wizard and Pnn -ess 5 95 

Classic Adventure 5.95 

Super-gran 6.95 

C^nct Slilam 5,95 

BUDGET SOFTWAflE 
MisiEerlronk Tllta (£' each) 
Formula i Simuiador 
Veoas Jn<:kpo1 
Tutti Frully 

BM y J-lacarE Buy anv 5 

ftockrfhan Tor £5 25 

Scuifm 

Big Mrir. 
Mr Pumver&e 

Sctaf TtHei (££.99 *ac^f 
Kngck-Ou1 
Miasic- M^rs. 
Suicide Run 
Alien Attact! 
Crun-;h*r 
Quick Draw 

G-16 JOYSTICK 



£9.9^ 

Please s:aLe 
which micro 



MATHS TREK: C64 disk; £7,50; 
gain practice in basic maths 
functions and thinking s-kills. 
Account I ng Part 1: C64 disk; 
£7.50 for intermediate fevGl 
exams and husfnessmen. 
Sigma: C64 disk: £7.50; game. 
Practise basic maths ski lis and 
thinking skills. G.W.&.A. 
Hesketh, PO Box 8, Ormskirk 
L39 5HH. 

"CHART QUIZ"A — Plus 4 pop 
knowledge game. £2.50 
Ch&que/PO. M D. Price. 41 Heal 
Yr Ysgol, Bridgend CF32 9ET. 

C64/128 Top quality original soft- 
ware (game and utility) at lowest 
prices. Write to: CPM, Apanado 
4065, P-9001 Funcha (=orrugal) 



C64 T C16/+4 Autoexec. Auto- 
runs any basic program from 
disk. £6.95. T&nsal Technology, 
IS Pen rice CFose n W.S.M. Avon 
BS22 9 AH, 



> SAVASOFT < 

DISCOUNT COMPUTER 
SOFTWARE 

Send stamped S.A.E. for details. 

24 North View, Hcaton, 
Newcastle Upon Tyne, NEB 

1XP. Tel: f091) 26572Q8. 



SERVICES 



□ ISC EXCHANGE 64 

eeretf with ywr fttade ganms? 
SoheC HI your flrJvenr^ea? 
Now you can escchAnga your 
ComTiodor^e* diak& for as little as 
£2 (originals -OnM- 
For defaila send a S AE whh II l ist of ir»e 
disks you want to axchinga lo; 

Disk Exchange 64 
PO Box 4, Carterton, Oxlord OX8 
3LF 



HARDWARE 



+ TAPE BACK-UP BOARDS FOR 
CBM -64/1 28 VIC- 20 * 

Connect a second CBM m» casaene deck ic-youf computer wRh^ur BACK-UP SOAFID Mk i 
and yem c3-n easily make a boch-up cop^afl-ychj load pour original propfam. Wrjrks.lrjTalliyce'i 
or tasl -Qader* flic EALSO imr PfiP. Thousanda already sold. 

TJie BACK-UP EPARO M^.£ can toe us«l Iwrj ways. Switched 10 MOHMAL" c cperales 35 5 
Mk.1. Switthed to ■GENERATE" &4Vl£B ortrtert can usa cuf special Ipa^sfcr ^rjl^are 'c 
r&penerale- a cgpy of a prooram cn 1he ^esorid ceck as i5 loa^s? 'rc-^n the r"i^[ Th a ni-tlhnd can 
prod-j[:e a betlef qualMy Hjp^thaoBw&rigrnal, Mk 2 A sortie £14. Wine PIP Now eulaellinrj 
our very popular MK.1. Return yw Mk.1 1o be iriQcliriod to Mk.2 lor £450 ine snfiware & PiP 
AZI M UTN HEAD A LI GNWENT TAPE by INTEftCEPTER igr 64 Use 1 his teat lace with your W 
■0 ^.d|.sl me Mcr.rls ol your decks La mgkg: 3. perlectly mah:"it:J r Full inslrucLions and 

RQM SWITCr-T/RE&ET BOARD Fitted In the expansion port o? your '84" you c^n rese* ALL 
proorama 1 has ■ standard reset swilch can't. A&ocKel Pora eKeprom is also included Full 
inductions supplied. £|.|S mc PIP. 

dLL PflODyCTS (jDAAArV7fE£> ^Ofl ? S MON Tf-fS. 
Send your cheojue/P.O. or stamp tor dilaJli to;- TURBOTRONIC, 
4£, Ripen $|rt v 4. PflrfeJnaoii Lant. HALIFAX. West ¥ork*hiri. HXt 3UG 

TiL {04£±) 5ZQ3t> 

(Overseas cuttc-mvra Inside Europe *dd &0p oij^lde Europe »dd El .50) 



WARNING NOTICE 



Advertisements placed in this magazine are tq be in strict compliance with our standard conditions (copies of which 
conditions are available on request) and on the clear understanding that the advertiser warrants that his 
advertisement (s) does not infringe any copyright or condition of sale of any interested party in the advertised 
product. 

Further, the advertiser indemnifies the proprietors of this magazine in respect of costs, damages, or any other claims 
brought against them as a result of legal action arising from the publication of the advertisement. 

Any breach of these terms or the said conditions may result in prosecution of the advertiser by the proprietors. 



PROGRAMMING 



REPAIRS 



COMMODORE £4/128 OWNERS 

/ yriu -*aiU ta see what makes prorassion&l machine tade programs lick you 
need ltie> 

64 SOURCE CODE GENERATOR Converts any M.-'C program 1o TRUE source 
coda wiUi labels. DISASSEMBLES from memory to memory, APPENDS. 
RENUMBERS. DELETES, aElo*3 thana.« in the START OF BASIC and EXIT TO 
BASIC For LOADS and SAVES. DisK version al&o qwes START AND END 
ADDRESS OF A PROCftAM 

EAS¥ B-A5TC - Tne heat enhancement to %m'K you OOM possibly Want with 
C-TOr £5 Unci ions on 1ape version anrj over 30- on the diak version. Too many to 
lis": mem a I bu1 include - ftENO. renumber REPE. repeals dalin#d key: FKEY, 
prwam ru"nttiort key; NUMB, auto lino numbering: TSAV or DSAV for seven: 
UNNE. restores programs deleted using NEW, and many mere 
TAPE VERSIONS £6 r 95 - DtSK VERSIONS £B.65 

BLANK DISKS 5 %" - DS.'D D ■ AM 961 pi, rem Forced hubs, sleeved and 
guaranteed for life. 

10 IN PLASTIC LIBRARY CASE WITH LABELS £10.95 - 10 UNBOXED £9.45 
SO UNBOXED £40J3O - TOO DNflOKED I7D.DD 

Disks ngfched &n side a I'eque&tud 

3A E (or more info, or eheajuaa/FQ's lo> 

ST CRT SOFT 10., CROWN CLOSE, SHEERING^ 
BISHOP'S STORTFORD HERTS CM22 7NX 



SOFTWARE LIBRARY 



MIDLAND COMPUTER 
LIBRARY 



over p.r.co . : 1 1 1 iT:-T:r~r i^ETes a^iiat>ift ror nire r&f me commodore spectrum 1 
ELECTRON. BBC AMSTRAD. ATARI, and MSX computera. 

■ ARCADE ADVENTURE EDUCATIONAL and BUSINESS SOltwa: ft 100. 

■ HIRE PRICES from only 75p INC. P*P. 

■ ZDS DISCOUNT off all purchase soilware. 

■ FREE CATALOGUES 

■ FREE HINTS AND TIP5. 

■ FAST RETURN QF PQ&T SE-FWICE nl reserves ire given). 

■ ALL GAMES manufactured ORIGINALS with full documentation. 

■ OVER £5.000 satisfied members 

■ EUROPEAN members welcome. 

■ LIFE MEMBERSHIP £B. 

■ FIRST TITLES HIRED FREE OF CHARGE 

■ Full computerised system keeps track of your order. We pride ourselves in being the 
tius: o'c-russij-igi iii-u Library in Ihe UniieO Kingdom, with sltfr of 14 who knows what 
the word service means. Backed by our own softwere company and programmers. 

MIDLAND COMPUTER LlBRARV 
2% College Streel. Worcester WR1 ZLS, Tel: rj9fl5 g .1Q73 

Pleaae n.isn i?te iny FRtE' catalogue, steunq machine. 

Name: . .,, 

Adresft: 



::::: 1 

2j 



REPAIRS 



COMMODORE REPAIRS 



Corrunodare repairs 
nppr^ved engineers- 



by Commodore 
Repair pncas: 



Vie 2D modvlijrnr £Ji_D5, VIC 20 £15,00. 
OBM 1rom £2D.QQ. C2N rrcm^.^O, 1541 
Irgm E2DL0O. psu £13.60. Spectrum 

£1&.50, Dragon £32.00, Electrons, Atari. 
For mcrjf information SAE or teiephpna: 

G.C. BUNCE * SON r 
35 Burlington Road, Burrtharn, 
Bucki SL1 7BQ- 

TM: f06286) «1S9&„ 

Uam-ep^n Mon- Fn 



RING DUNCAN 
NEILSON ON 01-437- 
0699 FOR 

ADVERTISING 



LONDON 
COMPUTER REPAIR 

CENTRE 

+ Spectrum, Commodore. BBC. 

Atari, Am sired etc. 
+ Low cost repairs from £12.00 

* Co 1 1 eel ion & delivery opt ion at 

* Used Micro's bought, sold, 

exchanged, 
Call NIGEL: 01-863 7166 

MICRO SUPPORT 

Unil 3, 15 Springfield Road, 
Harrow, Middx HA4 1QF. 




Vr* al *°Lrir Prints*' 0 
SpBCtnjm. BBC, 



* 6 MONTH GUAHANTEE 

* FAST TURN AROUND 
WHILE-U-WAIT SERVJCE 
FREE SOFTWARE 
DIY COMPONENTS 



* 
* 
* 




COMPUTE RS LIMITED 
2 Kimbolton Road 



Bedford MM0 2NR 

Call (0134) 2! 36-45 II 3*32 7 dap a week 14 hr. answering service 



EXPRESS COMMODORE 
REPAIRS!, 

WHY PAY HIGH 
'FIXED' PRICES 




FOR PROf ES3*0N*LISW Of an the- 

!<:. MAHCQMP •Hitntd I hfi MD5T 
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TERMS 



CLASSIFIED ADVERTISING 
TERMS & CONDITIONS 

Our term* (or n*w «dv*rllfl#rs fieml- 
cllfplay and lineage) bib BfrlclFy pr^- 
lorme paymenta until aalitfador^ r«|> 
trtnet Can be taken up {excluding 
recognised adverllaiivg igur;--ii?n). 
Cheques An<! PO'» should be crosaed 
and mide payable ta ARGUS 
SPECIALIST PUBLIC ATrONS LTD., 
ind i«nd logelher wllh the 

adveMls^emenl la: 
THE CLASSIFIED DEPT., L'H, WOcI 
GOLDEN SQUAftE, LOMDOlM W13 3AR. 
There are no rtfrnburfiments for 
cancelralions. AjdvertlaementB arriving 
loa late rat a par-titular Issue will be 
Inserted in 1tie lolloMMlng laaue unleaj 
accompanied by Inslruttltiru Id the 
oofifnry. 

All advertising salei art tub|tel to 
GavernrtiBnit re^u-latlons concerning 
VAT, AdverEleera are reaaansfchle rar 
complying wllh Ilia various legal 
requirements- in 1oroe eg: The Trade 
rjescrlphan Act, Sim piscrliFiinatlon 
Act A The Business Advertisements 
(Disclosure) Order 1977. 
FULL TEfl/JWS 5 COWDlTfQNS OF 
ADVERTISING AVAILABLE ON 
REQUEST 




Top Seller is British 



The Essential Package 

Over there they call it Swift- Gale; over here 
we just call it Swift r but whatever you call 
it P it s the most affordable and easy-to-use 
professional quality Spreadsheet aroundf 

The Americans have voted with their 
wallets and made Swift one of the top ten 
Home Management programs, according 
to the highly respected Billboard chart But 
it's British, written by Dave Middleton of 
Metamorphosis Developments, and 
published in the UK by Audiogenic 
Software- 

Swift Spreadsheet is the essential financial 
modelling package, Use it in business, at 
home, or in your club or society to help you 
in bud getting, costing, quotations, 
household financial planning, or any task 
where the manipulation of figures is 
involved. 

Swift will prove indispensable in 
forecasting and decision making due to its 
'What ff capabilities - it can show you 
instantly hew results are affected when you 
change one or more of the contributory 
factors. 

Even if you haven't used a Spreadsheet 
before, you will soon be able to harness 
the power of Swift to your own special 
requirements. 






WHAT THE REV1 EWERS SAY 
" Companies are spending thousands of pounds on 
micros running Lotus 1-2-3 home users have access to 
similar powerful programs like Audiogenic s Swift 
Spreadsheet" The Guardian 

This product is so outstanding in so many ways" 
Commodore Horizons 

"Audiogenic s Swift Spreadsheet is fat and away the 
best of the low cost spreadsheets for borne micros" 
Sunderland Echo 

VERSIONS AVAILABLE 

Commodore 126 and 64- both versions on one disk 
Commodore 128 and 64- both versions on one cassette 
Atari 800XL and BOX E^ both versions on one disk 
Atari 800XL and 130XE - both versions on one cassette 
BBC B (40 Column screen display) - EPROH 



Swift is the Trade mark of 
Metamorphosis Developments Ltd 
now available froTTu. 
WH Smith r Boots, Laskys and all 
good software dealers. 




FASTER AND t** 

Best Value Package 

EVer at £24,95 i BBC version £29-95 J 
ONLY SWIFT CAN GIVE VOU ALL THESE FEATU RES.,. 

• Easy to use - With pop-up menu control, 

• Easy to learn - Comes with an instruction manual that is comprehensive and 
comprehensible. 

• Enormous Spreadsheet area - Cell matrices are Al to BL254 (Commodore 128 and 
Atari 130XE); Al to Z254 (Commodore 64 and Atari 800XL): or Al to Z12G (BBC-B1. 

• Professional 80 column screen display - on Commodore 128 version only 
(RGB monitor required), 

• Highly flexible cell formatting - Column widths individually variable, user 
definable decimal precision, and text formatting to left, right or centre. 

• Lots of numerical display options - Minus signs, debit brackets or cr/dr notation 
for negative values, currency symbols, percent sign, etc. 

• Simultaneous display of two sheet areas - Horizontal or vertical split-screen facility 

• Graphical display option - Converts cell values into bar graphs- 

• Can be used by unskilled operators - Automatic execution of pre-programmed 
operational sequences 

• BBC version supports both Tape and Disk filing systems -Comes as an EPROM chip, 

• Commodore version gives easy interface to parallel printers - Built-in Centronics 
Interface. 

Order now by phone. ,,(0734) 303663 ] 
_or via Prestet to our Telex: 847826 AUDGEN G < 

PO Box 88 Redding Berkshire RG7 4AA 



